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- SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
IN WASHINGTON AND UPPER COLUMBIA
RIVER BASIN, 1918,

AUTHORIZATION AND SCOPE OF WORK.

.This volume is one of a series of 14 reports presenting results of
measurements of streams in the United States during the year ending
September 30, 1918.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
he organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geologlcal struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiseal years ending June 30, 1895-1919.

BR3P $12, 500. 00
1896 - - - e e e e e e e aaas 20, 000. 00
1897 £0 1900, INCIUSIVe. . et o ieai e ieiee e istaeeaaann 50, 000. 00
1901 t0 1902, inClUSIVe. . e v 100, 000. 00
1903 t0 1906, INCHISIVE . - ce o e e e e e ieciiceaeac e 200, 000. 00
1907, oo et AR eeane .. 150, 000. 00
1908 t0 1910, INCIUSIVe. .ol e el i e ce e e cv e e eaaa 100, 000. 00
1911 t0 1917, inclusive. ..o coeivieeiici it iaei e e e oo 150,000. 00
JO18. e eeeieirereeerneacasarnenaaranasaassnacacaancsnesanesaes 170,000.00
B L) L PP 148,244. 10

In this work many private and State orga.nizations have cooper-
ated, either by furnishing data or by assisting in their collection.
Acknowledgments for cooperation of the first kind are made in con-
nection with the description of each station affected; cooperation of
the second kind is acknowledged on page 5.
' 1
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Measurements of stream flow have been made at about 4,510
points in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1918, 1,180 gaging stations were being™
maintained by the Survey and the cooperating organizations. - Many .
miscellaneous discharge measurements were made at other pointa.
In connection with this work data. were also oollected in regard
to preclpwatlon, evaporation, storage reservoirs, river profiles, and -
water power in many sections of the eountry and will be made avail- -
able in the water-supply papers from. time to time. - ‘

DEFINITION OF TERMS. A ,
The volume of water flowing in a stream—the ‘ ‘run-off”? or “‘dis- -

charge’—is expressed in various terms, each of which has become :

associated with work of a certain class. These terms may be.divided '
into .two groups—(1) those that represent a rate of flow, as second-

feet, gallons per minute, miner’s inches, and discharge in second-feet . - )

per square mile, and (2) those that represemt.the actual quantity

of water, as run-off in inches, acre-feet, and millions of cubic fest.. -

The principal terms used in. this series of reperts are secend-feet;
second-feet per square miile, run-off in inches, and acre-feet. : They
may be defined as follows: L oL

‘‘Second-feet” is an abbreviation for ‘‘cubic feet -per second.”. -
A sqcond-foot is the rate of discharge of water flowing in a channel
of rectangular cross-section, 1 foot wide and 1 foot deep, at an average
velocity of 1 foot per second. It is generally used as a funda.mental
unit from which others are computed.

‘‘Second-feet per square mile” is the average number of cubic .
feet of water flowing per second from each square mile of area drained, =

on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which an area would be covered
if all the water flowing from it in a given period were. uniformly
distributed on the surface. It is used for comparing run-off with.
rainfall, which is usually expressed in inches. y

An “‘acre-foot,” equivalent to 43,560 cubic feet, is the quantlty L
required to cover an acre to the depth of 1 foot.. The term is com-
monly used in connection with storage for irrigation. -

The following terms not in common use are here defined: -

“‘Stage-discharge relation,” an abbrevmtmn for the term ‘‘relation
of gage height to discharge.”

" “Control,” a term used to designate the section or sections of ‘tha

stream below the gage which determine the stage-discharge relation - .
at the gage. It should be noted that the control may net be the )
same section or sections at all stages. '
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'ﬂie ‘“point - of zeré flow” for a given-gaging station is that pomt
oni- the gage—the ‘gage height—t0 which the surface of sthe streum
‘ ’falls wheﬂ the discharge is reduced to zero.

EXPLANATION OF DATA

‘The data. presented in this report cover the year beginning October
- 1,1917,and ending September30,1918. At the beginning of Junuary
. in most parts of the United States much of the precipi*batitm in ‘the
precedmg three months is stored as ground water, in the form of
.~ snow or ice, or in ponds, lakes, und swamps, and this stored water passes
_ off in the streams during the spring break-up. At the end of Septem-
ber, on the other hand, the enly stored water available for run-off is
possibly a small quantity in the’ ground; therefore the run-off for a .
" year beginning October 1-is practieally all derrmsd from prec;pxtam
within that year.
The base ddta collected at gaging sbatmns consist of records -of
stage, maasturements of discharge, and general mformation used to
sup plement the gage heights and dischirge measurements in determin-
ing the ‘daily flow. The records of stage are-obtained either from
‘direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter. (See Pls. I, II.) The gen-
eral methods are outlined in standard textbooks on the measurement
_of river discharge.
From the discharge measurements, rating tables are prepared that
give the diseharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which the daily,
monthly, and yearly means of discharge are determined.
The data presented for 'sach gaging station in the ares covered‘b’y
- this report comprise a description of the station, a table giving ree~

ER R %

ords of discharge measurements, a table showing the daily discharge = -

of the stream, and a table of monthly and yearly discharge and
. run-off.

'If the base data ure insufficient to determine the dey discharge,
tables giving daily gage height and records of dxsdharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-

. ditions that may affect the permanence of the stege-dischargé relation,
" eovering such subjects as the occurrence of ice, the use of the'stream
for log driving, shifting of control, and the cause and effect of ‘back-
water; it gives also information as to diversions that Jeetease the

. flow at the gage, artificial regulation, maximem and minitrum re-

corded stages, and ‘the accuracy of the records.
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The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuation the discharge obtained from the rating table and the
mean daily gage height may not be the true mean discharge for.
the day. If such stations are equipped with water-stage recorders .
the mean daily discharge is obtained by averaging discharge at
regular intervals during the day or by using the discharge integrator,
an intrument operating on the principle of the planimeter and con-
taining as an essential element the rating curve of the station.

In the table of monthly discharge the column headed “ Maximum’’
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day, it does not
indicate correctly the stage when the water surface was at crest
height and the corresponding discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum’’ the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed “Mean’’ is
the average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining columns,
which are defined on page 2 are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station gives information
regarding (1) permanence of the stage-discharge relation, (2) precision
with which the discharge rating curve is defined, (3) refinement of
gage readings, (4) frequency of gage readings, and (5) methods of
applying daily gage height to the rating table to obtain the daily dis-
charge. For the rating tables “well defined” indicates, in general,
that the rating is probably aceurate within 5 per cent; “fairly well
defined,” within 10 per cent; ““poorly defined,” within 15 to 25 per
cent. These notes are very general and are based on the plotting of
the individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the fig-
ures showing discharge per square mile and depth in inches may
be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
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flow of the river above the station. “Second-feet per square mile”
and “run-off in inches” are therefore not computed if such errors
appear probable. The computatxons are also omitted for stations
on streams draining areas in which the annual rainfall is less than
20 inches. All figures representing ‘“second-feet per.square mile”
and “run-off in inches” previously published by the Survey should
be used with caution because of possible inherent sources of error
not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than prelimi-
nary estimates; the table of daily discharge allows more detailed
study of the variation in flow. It should be borne in mind, how-
over, that the observations in each succeeding year may be expected
to throw new light on data previously published.

COOPERATION.

The work in Washington and Montana was carried on under
cooperative agreements between the United States Geological Survey
and the respective States. Cooperation with the States is effected
under contracts which are made between the Director of the United
States Geological Survey and the State engineers or other officials
and are authorized by legislative acts appropnatmg moneys.

The work in Washington was carried on in cooperation with the
Board of Geological Survey, composed of Ernest Lister, governor,
chairman; L. F. Hart, lieutenant governor, vice chairman; W. W.
Sherman, State treasurer, secretary; Henry Suzzallo, president of
the University of Washington; and E. O. Holland, president of the
State College. The board was efficiently represented in the coopera-
tive investigations by Henry Landes, State geologist.

Acknowledgments are due to Mr. A. W. Mahon, State engineer of
Monta.na, for the efficient manner in which he represented his State
in the cooperative investigations.

Acknowledgments are due to the United States Reclamation
Bervice, the'United States Forest Service, and the United States
‘Office of Indian Affairs for assistance, suggestions, and the freest use
of data gathered exclusively for them and paid for by them. Ac-
Jknowledgments are also due to the United States Weather Bureau
for hydrographic and climatologic data.

Acknowledgments are due to the Hydrometric Survey of British
‘Columbia, for complete records of Columbia River at Trail, B. C.

Acknowledgment for gage-height records and discharge measure-
ments furnished by cooperating parties is made in the descriptions
-of gaging stations.
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DIVISION OF WORK.

The data for stations in Washington were collected under the -
direction of G. L. Parker, district engineer, assisted by Lasley Lee,
James E. Stewart, D. J. Calkins, L. D. Carson, T. G. Bedford, T. R.
Newell, and R. B. Kilgore; and prepared for publication by W. E.
Dickinson, Lasley Lee, E. C. Howard, and L. D. Carson.

The data for stations in Montana were collected and prepared for-
publidation under the direction of W. A. Lamb, district engmeer,
assisted by A. H. Tuttle.

The data for stations in the Yakima River basin, exclusive of sta- -
tions in Yakima Indian Reservation, were collected by and prepared
for publication in cooperation with Paul Taylor, engineer in charge of
hydrometric work, United States Reclamation Service, assisted by
F. E. Moxley.

The manuscript was prepared by W. E. Dickinson and A. H.
Tuttle.

GAGING=STATION RECORDS.

QUINATULT RIVER BASIN.

QUINAULT RIVER AT QUINAULT LAKE, WASH.

LoocaTion.—In sec. 25, T. 23 N., R. 10 W, at outlet of Quinault Lake, 4 miles south--
west of Quinault and 33 miles north of Hoquiam, in Grays Harbor County.

DRAINAGE AREA.—264 square miles (measured on Plate I, Professional Paper 7).

REecorDps Avatnasre.—October 29, 1911, to September 30, 1918.

Gaer.—Stevens continuous water-stage recorder on left bank 350 feet below Olympie-
highway crossing at outlet of Quinault Lake, installed September 27, 1916, at
different datum from previous gage; inspected by C. 8. Locke and Fred Halbert.
Previous gages as follows: Prior to January 1, 1913, staff gage on south shore of’
lake 3 miles northeast of present site; January 1, 1913, to September 30, 19186,
staff gage on Canoe Creek 400 feet above its mouth, 4 miles northeast of present.
site at datum 1.05 feet higlhrer than datum of original gage. All readings prior te
October 1, 1916, have been referred to datum of gage on Canoe Creek.

DiscHARGE MEASUREMENTS.—Made from boat or from cable 700 feet above gage.

CHANNEL AND coNTROL.—Bed composed of boulders. Well-defined control 600 feet:
below gage. Left bank high and wooded; not subject to overflow; right bank
high, wooded, and subject to overflow at about gage height 20 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during yea®, 14.8 feet at
3 p. m. Docember 18 (discharge, 32,300 second-feet); minimum stage recorded,
0.90 foot at 8 a. m. September 28 (discharge, 425 second-feet).

1911-1918: Maximum stage recorded, 16.3 feet at 8 a. m. January 6, 1914 (dm-
charge, 32,500 second-feet); minimum stage recorded, 0.4 foot at 7 a. m. October 1,
1915 (discharge, 395 second-feet).

Icr.—Stage-discharge relation not affected by ice.

Drversrons.—None.

REGULATION.—None. )

Accuraoy.—Stage-discharge relation permanent. Rating curve well defined. Op-
eration of water-stage recorder unsatisfactory as indicated in footnote to table
of daily discharge. Daily discharge ascertained by applying to rating table

. mean daily gage height obtained by inspecting gage-height graph or, for days of
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considerable vatiation'in stage, by averaging results obtained by applying mesn
gage heights for shorter intervala. Records good except during periods when
recorder was not operating, for which they are fair.

_Duduzrgs m«uurammts of Quinauli River at Quinault Lake, Wash., during the year
ending Sept. 30, 1918.

Date. Madoby—  |,onge | Die | Dste. | Madeby— ek | iy,

. . - Feet. | Seeft. ' Feet, | Soepe.

Péc. 15 | Parker and Locke......] 8.28| 13, Dec. 17 | Parker and Locke. ...} 10.6¢ | 20,000
- 168 JeverilOiennnnenannonaens] 12.581 24,400 {| Aug. 10 | G. L. Parker..... cecoen] - BOB] . Ly

16 |do. 12380 24700 B .....dooo. il LES) u_o

M dudmgs in. second-feet, rof Quinault River at meault Lake, Wask., Jor the ,war
ending Sept. 30, 1918.

Day. | Out. | Nov, Dec. | 7su. | ¥eb. | Mar. | Apr: | May. | June. | July. | Aug. | Sept.
ws| sm 21,000 1,640 | 3,430 | 2,290 | 1,500 | 1,220 | o1 | o8
250 | 1,000 12,37 (11000 | 2080 | 1,430 | 27040 | 2300 | oo | Tieo | oha| 26
2,180 | 2,180 11,100 | 6,030 | 1,420 | 2,380 | 2,920 | 1,640 | 1,120 | 668 | 586
1,930 | 3,340} 9360 | & " {2380 | 3sa| 1870 | Lo | 36| &7
4,380 | 2,710 | 9,130 { 8,200 050 | 2,570, 3,990 | n050 | e15) -
bl 4% Ao o1k St DES| 288 LROI TG ) 8
| pin | 240 2,180 | 5,980 | 7,170 3100 | 1,090 | 2060 | 9s0| 65| b1
T,0%0 | 2,080 {2,120 | 5,070 0, 8,730 | 1,870 | 2920 |y - 81 61
980 | 2,050 | 2,620 | 4,720 | 8,870 3,430 | 1,870 | 2,710 T 85| 516
30 %% ré-3 51528 IO\ LEw 20 we| S
822 | 2,120 [15,100 | 4,330 | 4,380 | 1,250 | 2640 | 1,630 | 2,120 780 490
773 | 1,870 [13,300 | 4380 | 3,580 2,500 | 1,870 | 1,880 45| . 498
L9a50  l1,m00. 4 130, 380 | - ‘
) R EBam e 2E Ml L) &
68 |[’ [21,300 | 6,750 | 2,240 27050 }W‘“ Teoll ¥irie| &
841 13,600 | 5,250 | 2,120 |}5,300 | 2,240 newl] . {100 470
s |s20]|4210|1,90 2,710 11,750 92| 40
% 050 :a;.ggg %’323 }’%g 1,570 s;ggg 1,450 i':'lg 048 %
65 [ %:750 3,130 | 1,640 | 9,740 3,’850 ST ettt 780 b 453
658 5,250 | 3,060 | 1,810 10,800 | 2,640 || - | 1,5%0 865 . 448
663 4,720 | 2,850 000 | 2,440 | 1,470 808 | - 448
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Monthly discharge of Quinault River at Quinault Lake, Wash., for the year ending Sept..

80, 1918. .
[Drainage area, 264 square miles.)
Discharge in second-feet. Ran-of!.
Month. Per
Maximum. | Minimum. | Mean. sgglare Inches. | Acre-feet.
e.
2,240 590 975 3.69 4,25 60,000
4,330 568 2;040 7.73 8.62 121,000
7,800 2,120 9720 368 42.43 508,000
21,000 2, 500 6,160 23.3 26.86 379,000~
10, 800 1,640 4,210 15.9 16,56 234, 000
10,800 |.eeenn.... 3,860 13.9 16.03 225, 000-
3,730 1,930 | 2,580 9.77 10.90 154,000
2,920 |oeeurnenn..n 180 | . .08 &5‘ 115,000
3,060 1,280 | 1,860 7.05 (A 111,000
1,220 641 888 3.36 3.87 54,600
1,130 590 789 2.99 3.45 48, 500+
636 428 502 1.90 2.12 29,900
27,800 428 2,00 111 15L12 | 2,130,000~

SOLEDUCK RIVER BASIN.
SOLEDUCK RIVER NEAR FAIRHOLM, WASH,

Locartion.—In lot 4, sec. 35, T. 30 N., R. 10 W., 300 feet below South Fork and 7
miles southwest of Fairholm (on Crescent Lake), in Clallamn County.

DRAINAGE AREA.—T79 square miles (measured on Plate I, Professional Paper 7).

RECORDS AvamLABLE.~—October 1, 1917, to September 30, 1918.

GagE.—Stevens continuous water-stage recorder on right bank; inspected by T. F..
Rixon. :

DiscHARGE MEASUREMENTS.—Made from cable 600 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of bedrock and boulders; apparently per--
manent. No well-defined control. One channel at all stages. Banks high and .
wooded.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, .
11.7 feet at 6 a. m. December 18 (discharge, 18,600 second-feet); minimum.
stage recorded, 0.48 foot at 8 a. m. September 29 (discharge, 58 second-feet).

Ice.—None.

Drversions.—None.

REecuLaTIiON.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined below -
8,000 second-feet; extended above. Operation of water-stage recorder satis--
factory except as indicated in fooinote to table of daily discharge. Daily dis-
charge ascertained by applying to rating table mean daily gage height deter--
mined by inspecting recorder graph or, for days of considerable variation in
stage, by averaging results obtained by applying mean gage heights for shorter-
intervals. Records excellent except for periods estimated for which they are-

CoorEraTiON.—Station maintained in cooperation with Straits Power Co.
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Discharge measurements of Soleduck River near Fairholm, Wash., during the period
Aug. 29, 1917, to Sept. 30, 1918.

Daste. Made by— h(:iaéﬁ. cl?aze. Date. Made by— hgizﬁ. ch]gifge‘
Feet. | Sect. 5
Aug. 29 114 164 || May 4 5
30 116 163 ] A
Nov. 4 1.79 388 || July 29 .92
Dec. 16 6.08 5,290 || Aug. 29 | Parker and Kilgore 7 94
20 3.70 | 1,640 || 8ept. 27 | R. B. Kilgore.......... .52 62
2 5.05 | 3,400

Dady discharge, in second-feet, of Soleduck River near Fairholm, Wash., for the year endmg'
Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb: | Mar. | Apr. | May..| June. | July. | Aug. | Sept.
110 | 424 | 4,730 31} 732 575| 38| 231 111
222 | 33112440 527 335| 630 630 348 222 118
250 | 494 ] 20612,760 {1,370 327 | 556 759 | 208 | 204| 130 84
370 | 42012,44013,1801 302| 513 | 842 310 199 | 114
542 | 366 | 1,800 2,070 279| 489| 630] 379 | 196 108
307 | 42412,360)1,800 | 268| 461 | B37| 475 196 | 100
150 | 241 | 84871 1,000 1,420 [ 261 452 503 513 | 100 97
188 | 314 11,610 | 1,190 | 258 [ 581 466 | 484 | 18| 108 76
15| 40611, 4,410 | 251 | 1,630 | 420! 583 | 188 116
92| 151 8481, 3,030 | 241 {1,040| 438|1,070] 20| 109 . .
97| 145| 81111,150 1,560 | 231 | 78| 438] 605, 198 | 207
103 | 151 | 860)131,240|1,190| 216 680{ 462 537 | 172 | 138
108 | 149 | 3,590 | 1,040 210 605 476, 537 | 160 ) 116 74
112 130 | 4,580 { 1,150 786 278 570 484 452 158 100
114 119 (4,280 | 1,070 706 | 360 518 479! 38 | 160 158
19} 114 1 8,410f 967 | 655] 842; 408! 443 361 158 | 160
106 13,760 | 2,720 | 605 | 1,120 475 433 | 370 | 158 | 142
121 101 {11,500 | 2,380 | 542 {1,280 | 438 | 4156| 344 160 | 140 n
123 | 101 13,23011,3701 494} 902! 404 406! 340 158 ) 134
119 | 304 (1,750 {1,040 | 456 | 934| 732 392| 348 165] 119
121 | 401 L,770 433 | 2,190 348 | 397 | 167 118
U8 | 2314110 814 | 4202380 | 84| 327 392| 51| 158 63
14} 177 11,700 | 786 | 401 | 1,460 732 323| 361 ( 140) 153
123 | 158 | 1,240 | 814 | 370 (3,730 | 655 302 | 348 134 123
128 155 1,040 732 429 {2,190| 570 ) 201 | 298| 134| 111 60
136 | 140 1,030 | 680 | 410|1,240| 503 | 279 | 287 | 138| 108 62
433 13,8501 630| 366 | 067 | 484 | 283 | 201 | 130 | 108 62
537 15,480 | 759 | 352 902 | 503 | 331 | 261 128 98 60
us | 415 1,000 { 706 |....... 872| 537( 406| 287} U8 - 9 59
114 3,150 | 630 |....... 934 | 556 580 231 116 04 59
114 fo...... 5910 | 580 [.......| 814 |....... 484 f.......] 111 L2 3% IR

NoTE.—Waters
Schneider’

's ranch,

tember estimates based on flow of Liyre River and weather records.

indicsf

¢ recorder installed Oct. 10; discharge Oot. 1-9 estimated from gage-heéght record at
raced figures show estimated mean discharge for periods

During 8ep-
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Monthly discharge of Soleduck River near F;at’rhol’m, Wash., for the year ending Sept. 30,
1918.

[Drainage area, 79 square miles.]

Dischargs in second-feet. Run-off.
‘Month. Per

Maximum. | Minimam. { Mean. sg:uifm Inches. | Acrefeet,
8. :
............ @ 143 1.81 2.00 8,790
605 1] 262 3.19 3,56 15,000
11, 500 205 | 2,780 35.2 4058 171,000
4730 580 | 1,430 18.1 20.87 900
4410 352 | 1,100 13,9 147 - 6L 100
3,720 210 | 8% o 12.68 59, 400
1,630 48] 63 8.05 8.98 37,800
842 19| 457 5.78 6.06 28,100
1,070 31| 408 5.16 5.78 24, 300
251 - 1| 185 200 2.41 10,100
207 91| 125 158 1.82 7,690
............ 50 .3 ~903 101 1,240
11,500 50 03| 890 120, 8% 509, 000

LYRE RIVER BASIN.
LYRE RIVER AT PIEDMONT, WASH,

Locarion.—In NE, { sec. 15, T. 30 N., R. 9 W., 1,300 feet below outlet of Crescent
Lake and half a mile west of Piedmont, in Clallam County.

DraiNaee arEs.—40.5 square miles (measured on topographic maps).

Recorps Avamasre.—October 1, 1917, to September 30, 1918.

Gage.—Stevens continuous water-stage recorder on right-bank; referred to inside and
outgide staff gages; inspected by T. F. Rixon.

DiscHARGE MEASUREMENTS.—Made by wading or from ca\ble 1,000 ‘feet above gage.

CHANNEL AND CONTROL.—Channel composed of bedrock andlboulders Banks medi-~
um high and wooded. Control was a series of rapids over bedrock at and below
gage, until September 25, when construction of railroad. trestle 125 feet below
gage was begun. Ms.terml dumped into the stream changed control, at least
temporarily.

ExXTREMES OF DISCHARGE.—Maximum stage during yea.r, from water-stage recorder,
5.91 feet at noon January 4 (discharge, 1,080 second-feet); minimum discharge,
32 second-feet by meter measurement at noon September 29 (stage-discharge reé-
Iation affected by backwater from construction of trestle below gage). -

Ice.—None.

Diversyons.—None.

ReguraTion.—Flow is very uniform because of natural regulation in Crescent Lake

Accuracy.—Stage-discharge relation permanent from November 30 to September oA,
after which there was backwater from construction of railroad trestle below gage.
October 15 to November 16, 1917, gage was referred to a datum differing an un-
known amount from that used thereafter. Rating curves well defined below
800 gecond-feet; extended above. Operation of water-stage recorder satisfactory -
except as indicated in footnote to table of daily discharge. Daily discharge ascer-

_tained by applying to rating table mean daily gage height determined by inspect-
ing recorder graph. Records excellent after December 22; good prior to that
date except for estimated periods.
- CoorErATION.—Station maintained in cooperation with Straite Power Co.
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Discharge measurements of Iyre River at Piedmont, Wash., during the period Aug. 31,
1917, to Sept. 80, 1918.

Gage | Dis- Ga; Dis-
Date. Made by— heigit. charge. || Date- Made by— height. | charge.
Feet, | Secft. Feet. Se;;{t.
Aug 31 | Q. L. Parker........... a2.13 68 May 2| G. L. Parker........ | 290
Oct. 19 | Rixonand Ahlvers....| ©.98 68 Julp-27 |.,...do .| 210 67
Nov. 5 |..... L T T, .| ¥1.06 7 Aug. 28 | Kilgore and Parker....[ 2.07 56
30 €2.21 86 Sept. 11 | R. B. Kilgore... 1.98 44
Dee. 21 4.32 623 22 1..... do 1.88 36
May 1 2.92( 253 29 |.0.eG0uucncnenn. 198 32

a Referred to present datum.
b Referred to arbitrary datum; exact relation to present datum not determined.
¢ This and succeeding measurements referred to present datum.

Daily discharge, in second-feet, \of Lyre River at Piedmont, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
330 414 250 169 102 61 56
314 400 250 164 102 64 53
312 374 250 159 100 63 51
314 361 252 157 61 50

348 252 154 49
209 340 255 152 96 57 49
203 335 250 149 94 57 48
288 330 248 152 90 56 45
288 400 242 154 92 51 45
278 379 240 169 96 53 45
273 358 232 169 90 51 45
268 338 230 166 88 50 44
260 317 225 164 86 49 44
258 319 222 159 82 50 44
258 314 220 164 82 61 44

306 220 149 80 63 44
278 301 220 149 78 66 4
291 206 218 142 a8 42

201 2156 138 78 86 40
306 286 212 136 78 66 39
332 205 131 77 69 38
374 | 4278 200 129 3 77 36
387 275 195 126 71 69 35
494 273 190 124 35
535 270 1856 120 68 69 34
535 268 181 117 66 68 34

262 176 117 684 64 33
508 260 171 111 63 63 33
481 955 171 109 61 61 gg

454
427 i....... 169 |....... 80

NOTE.—No i&height record Oct. 1-14and Nov. 17-29; discharge estimated from precipitation records.

Dec. 11-17 and Apr. 10-12, discharge interpolated because of defective geage-height record. Sept. 25-30,
il;sckws]md Sept. 29 from meter measurement; Sept. 30 estimated same ag Seopt. 29; Sept. 25-28,

T0965—22—wsP 482——2

ssssces
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Monthly discharge of Lyre River at Piedmont, Wash., for the year ending Sept. 30, 1918.

{Drainage area, 49.5 square mijes.}
Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mesan. sg;;lare Inches. | Acre-feet,
e.
51 65.6 1.33 1.53 4,030
50 71.4 1.44 1.61 4,250
86 388 7.8 9.04 23,900
348 642 13.0 14.99 39, 500
335| 457 9.23 9.61 25,400
258 350 7.07 8.15 21, 500
250 316 6.38 7.12 18, 800
169 217 4.38 5.05 13,300
104 143 2.89 3.22 8,510
60 81.3 1.64 1.89 , 000
49 61.2 1.24 1.43 3,760
32 42.1 . 851 .95 2,510
32 235 4.75 64,59 170, 000

PUGET SOUND BASINS.

SKOKOMISH RIVER BABIN.

NORTE FORK OF SKOKOMISH RIVER NEAR HOODSPORT, WASH.

LocaTtion.—In SW. 1 sec. 5, T. 22 N., R. 4 W., at footbridge on Forest Service trail
to South Fork of Skokomish River, 4 miles below Lake Cushman and 4 miles
northwest of Hoodsport, in Mason County.

DRAINAGE AREA.—91 square miles (measured on Plate I, Professional Paper 7).

RECORDS AVAILABLE.—Aug. 17, 1910, to Sept. 22, 1911, fragmentary; February 1,
1913, to September 30, 1918.

GagE.—~Stevens continuous water-stage recorder on left bank just below trail bridge;
inspected by L. L. Dickinson and Phillip Abbey. Datum raised 5.0 feet Sep-
tember 2, 1918. (Vertical staff 25 feet below bridge used 1910-11.)

DISCHARGE MEASUREMENTS.—Made from cable about a mile above gage or by wading.

CHANNEL AND coNTROL.—Composed of rock and gravel; slightly shifting. Banks
high, notsubject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
19.60 feet at 1 p. m. December 18 (discharge, 9,580 second-feet); minimum stage,
from recorder, 0.77 foot September 28 (discharge, 89 second-feet).

1913-1918: Maximum stage estimated at 23.5 feet January 6, 1914, during part
of day when recorder was not operating (discharge, estimated, 14,000 second-feet);
minimum stage recorded in 1918.

Tor.—Stage-discharge relation not affected by ice.

Diversions.—None.

REecuration.—Flow subject to natural regulation at Lake Cushman.

Accuracy.—Stage-discharge relation changed December 18 during high water.
Drift in stream resulting from forest fire on September 10 caused backwater during
remainder of year. Rating curves prior to September 10 well defined; curve after
that date poorly defined. Operation of water-stage recorder excellent except for
periods indicated in footnote to table of daily discharge. Daily discharge ascer-
tained by applying to rating table mean daily gage height determined by inspect-
ing recorder graph or, for days of considerable variation in stage, by averaging
results obtained by applying mean gage heights for shorter intervals. Records
excellent except during period September 10 to 30 for which they are fair.

CooPERATION.—Station maintained in cooperation with city of Tacoma.
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Discharge measurements of North Fork of Skokomish River near Hoodsport, Wash., during
the year ending Sept. 30, 1918.

Date. Made by— 1oe | o, | Date. Made by— oSS | oo,

Feet. Sec.gsté Feel. | Secft.

Apr. 27 801 Aug. 2 | G. L, Parker. 598 143

28 8.02 651 || Sept. 4 |..... .79 115
Aug. 9 600 147

o Gage established Sept. 2, at datum 5.00 feet higher than previous datum.

Daily discharge, in second-, feet %North Fork of Skokomish River near Hoodsport, Wash.,
year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. { Sept.
448 (4,410 | 583 | 467 |1,000( 730| 49 184 127
406 | 3,010 568 453 872 785 439 162 124
406 | 2,660 761 439 782 908 399 280 160 123
582 | 2,660 | 2,000 | 439 | 747 | 1,000 | 399 158 117
666 | 2,280 | 2,340 | 412 | 662 | 872 | 439 155 nuz
521 {2,340 | 2,660 | 386 | 630| 730| 495| 251 153 116
462 | 2,460 | 2,280 | 373 | 630 662 568| 246| 151 113
406 | 1,920 | 1,620 | 358 | 713 | 646 553 | 242 149 113
392 | 1,570 { 1,720 | 360 | 1,520 | 568 | 853 | 242| 149 113
366 | 1,320 | 2,660 350 | 1,420 553 730 264 157 109
462 11,240 | 1,820 | 350 | 1,080 | 553 | 679 | 264 | 166 104
670 | 1,200 | 1,420 | 850 | 927 | 598 588 | 242| 150 102

1,400 | 1,080 | 1,160 | 338 | 818 630| 553 226 | 147 102
*4,020 | 1,080 | 1,000 360 47 614 510 217 142 102
2,850 | 1,040 890 399 662 583 453 213 142 102
7,000 | 1,000 | 836 | 439 | 630 (. 553 | 426| 25| 177 104
4,200 1,770 | 765 | 671 | 583 | 538| 412 217 | 240 104
7,770 | 2,810 | 713 | 1,620 | 553 | Bi0| 300 | 217 | 227 102
4,310 | 1,720 630 | 1,160 568 495 211 197 90
2,280 | 1,280 614 | 1,000 713 467 177 100
1,720 | 1,080 | 553 | 1,640 | 927 439 197 | 161 100
2,520 983 524 | 2,660 | 1,000 426 190 1 99
2,040 890 524 | 1,870 927 412 186 152 98
1,470 854 495 | 3,220 854 412 182 147 98
1,240 | R00| 5103,260| 782 399 [ 860 178| 144 93
1,280 747 524 | 1,920 696 386 178 144 93
2,700 | 696 | 495! 1,420 662| 38 176 | 139 90
3,560 { 679 | 467 (1,200 662| 399 174 | 134 89
8,280 679 lieeeann 1,160 696 481 171 130 90
3,780 | 630 [....... 1,160 | 713 | 583 169 | 127 93
4,850 | 598 [...... o 1,160 [.eu.oe. 583 [eaeee-e 167 | 127 |.......

Nora.—Braced figures show estimated daily discharge for periods indicated. July 27 to Aug. 7, discharge
in r figur y ge for peri uly y



N

14 SURFACE WATER SUPPLY, 1918, PART XII—A.

Monthly discharge of North Fork of Skokomish River near Hoodsport, Wash., for the year
ending Sept. 30, 1918.

[Drainage area, 91 square miles.]
Discharge in second-feet. Run-oft.
Month, Per
Maximum. | Minimum.| Mean. sgglare Inches. | Acre-feet,
° .
168 1.85 2.13 10,300
500 5.49 6.12 29, 800
2,200 25.2 29.05 141,000
1,530 16.8 19.37 904,100
1,110 12.2 12.70 61,600
1,010 1.1 12.80 62,100
806 8.86 9.88 48,000
577 6.34 7.31 35, 500
447 4.91 5.48 26,600
221 2.43 2.80 13,600
158 1.74 2.01 9,720
104 114 L 6,100
744 8.18 110.92 539,000

PUYALLUP RIVER BASIN.

PUYALLUP RIVER NEAR ELECTRON, WASH.

LocaTion.—In NE. } NW. { sec. 3, T. 16 N., R. 6 E., 1,000 feet above intake of
Puget Sound Traction, Light & Power Co.’s flume, a quarter of a mile below
Mowich River, and 10 miles southeast of Electron, Pierce County.

DRAINAGE AREA.—9] square miles (measured on Plate IV, Water-Supply Paper 313).

RECORDS AVAILABLE.—January 1, 1909, to September 30, 1918,

GaeE.—Freiz water-stage recorder on left bank on downstream side of gaging bridge;
inspected by William Chambers. Datum lowered 1.00 foot March 9, 1918.
DiscEARGE MEASUREMENTS.—Made from gaging bridge at gage. )
CHANNEL AND CONTROL..—Bed composed of boulders and glacial débris; shifting at

all stages owing to steep gradient.

EXTREMES OF DISCHARGE.—Maximum stage during year (estimated from incomplete
gage-height record) 6.4 feet at noon December 18 (discharge, 4,800 second-feet);
minimum stage recorded, 0.71 foot at 2 p. m. November 19 (discharge, 152 second-
feet).

1909-1918: Maximum stage on December 18, 1917; minimum discharge on
December 24, 1914, estimated at 112 second-feet (stage-discharge relation affected
by ice).

Ice. Stage-discharge relation not affected by ice during year.

Diversions.—None above station.

ReauraTioN.—None.

Accuracy.—Stage-discharge relation changed frequently. Indirect method for shift-
ing control, based on two standard rating curves, well defined below 1,500 second-
feet, one used until December 18 and the other for remainder of year. Opera-
tion of water-stage recorder satisfactory except as indi¢ated in footnote to table of
daily discharge. Daily discharge ascertained by applying to rating table, mean
daily gage height determined by inspecting recorder graph or, for days of consid-
erable variation in stage, by averaging results obtained by applying mean gage
heights for shorter intervals. Records good.

CoorERATION.—Puget Sound Traction, Light & Power Co. furnished gage-height
record and made discharge measurements.
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Discharge measurements of Puyallup River near Electron, Wash., during the year ending
Sept. 30, 1918.

Date. Msdeby—  [,0a¢e | Dis- | Date. Madeby— |Gage | Dis
. Feet. | Sec.ft. Feet. '| Sec.ft.

Oct, 14 | Barber and Chambers..| 1.36 389 || Apr. 5 | Barber and Chambers..| 1.12 270
30 ds .83 182 21 |. do .| 4179 486

200 || May 5 2.00 639

1.26 352 20 1.63 463

1 176 || June 2 1.56 430

.82 178 28 1.91 566

2.69 July 71 1.9 807

2,03 626 23 2.00 611

1.64 466 || Aug. 6 1.87 50t

1.18 287 23 2.24 854

Mir. 12 |. .79 166 || Sept. ‘8 |. 171 495
26 173 500 | 23 1.20

Note.—Gage datum lowered 1.00 foot, effective at noon, Dee. 18, 1917.

baily discharge, in second-feet, of Puyallup River near Electron, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,
10| 228|2970| 417| 28| 3s1| 450! 22| es|L070| e
204 | 198 |1,500]| 381| 216 334| 505| 450 | 651| 881 | 608
588 | 218 |1,600| 438 29| 300| 700| 405| eod| 627 558
300 260 |1,360| 910 204| 282 828 | 479| 548 | 566| 522
330| 212 |1,160(1,060| 198| 265 651| 675 516! 589
251 | 222|1,130|1,080| 190| 255( 18| 937| b58e| 61| 518
25| 190|1,20| '937| 187| 22| 4r1|i,100| e27) es1| 514
96| 178 |L,020| 725| 192| 293| 450 |Lovo| 7501 661 ] 544
183 | 198| '828| 608| 176| 486 | 4090|1100 | 854 544
04| 183| 675| ss2| 168| 463 | 3571, 750 636 580
204 | 32 |1,150| 750 171| 397 1,180 | 613| es1| 562
209 | 499 | 1,400 622 168| 365| 381 |1,240 521 580
201 [ 2,410 | 1,020 | 535| 158| 330| 417 |L,340| 578 596 623
178 | %330 | ‘o3| 463| 161| 286| 454|1070| 675| 61| 509
106 | 1,320 | soz| 421| 166( 26| 417 802 609 | 627
1631750 | -087| 401| 179| 265| 450 | 750 | L040 | 48| 627
159 | 2,260 | 1,030 | 381 | 220 | 248| 4881 776 |1,280 448 | 589
1633090 | 1,280 | 353 | 326| 232 4s4| 00| L400| 59| 518
159 | 2/540 | 035 458 700 | '9s4| 01| 627
217 [Leso| 7s0| 282 2250 361| 471] 7s0( 67| 434! 588
283 | 1,360 | 651 | 265| 251 | 05| 425| o956 580 | 468| 442
335 | 1,850 | 660 4% | 566 2393|1040 675| 70| 353
280 | 1,860 444 | 501| 373| ‘962 | 51| 891 | 330
225 | 1,280 750 | 415 | 357 651 | ssi| 315
196 | 1,100 65| 417| 380 | 72| 651| s01| 36l
178 | 1,690 518| 960 315 v50| 700| 70| 425
310 | 198 | 2860 434 | 361 304 750 818 | 458
200 | 212 | 2890 381 | 373| 338| 618 627| 689| 580
19 | 261 | 3110 1| 400! 458| b553| 750 675] esL
185 2,500 98| 675| 627 828 0| 62
190 |....... 2, 200 a3 |....... 851 f.venn. . 935 T8 |.......

pgw.—neeorder not in operation Dec. 18-25, and Dec. 27 to Jan. 2; staff gage read daily during this
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Monthly discharge of Puyallup River near Electron, Wash., for the year ending Sept. 80,
1918.

{Drainage area, 91 square miles.]

Discharge in second-feet. Run-off.
Month. Per .
" Maximum. | Minimum.| Mean. | square Inches. | Acre-feet.

185 290 3.19 3.68 17, 800

588 159 236 2,59 2.89 14,000

3,990 178 1,410 15.5 17.87 86, 700

2,370 421 953 10.5 12,11 600

1,080 228 498 5,47 5.70 27,700

750 158 205 3,24 3.74 18,100

566 232 359 3.95 4.4 21, 400

8! 304 462 5,08 5. 86 28, 400

1,340 405 842 9.25 10.32 50,100

1, 400 536 738 8.1 9,35 45, 400

1,070 434 655 7.20 8.30 40,300

875 315 537 5.90 6. 58 32, 000

3,990 158 608 6.68 90. 81 440, 000

PUYALLUP RIVER AT ALDERTON, WASH.

LocaTioN.—On township line between sec. 25, T.20 N., R. 4 E., and sec. 30, T. 20 N,
R. 5 E., at county bridge No. 78, 1 mile north of Alderton, Pierce County, and
1% miles above Stuck River.

DRAINAGE AREA,—410 square miles (measured on drainage map published in Water-
Supply Paper 313).

RECORDS AVAILABLE.—November 20, 1914, to September 30, 1918.

GAGE.—Vertical staff in two sections on downstream side of bridge pier on right bank;
read by Mrs. C. E. Bearney and Mrs. H. D. Foster. Datum of gage lowered 1.00
foot, August 5, 1918.

DiscHARGE MEASUREMENTS.—Made from bridge at gage.

CHANNEL AND CONTROL.—Bed composed of silt and gravel; shifting. No well-defined -
control. Right bank is overflowed at gage height about 8 feet; left bank high
and not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet at 8 p. m.
December 18 (discharge, 19,300 second-feet); minimum stage recorded, 0.63 foot
at 1.30 p. m. November 17, and 8 a. m. November 19 (discharge, 409 second-feet).

1915-1918: Maximum stage recorded, December 18, 1917; minimum stage re-
corded, 1.90 feet December 22 and 24, 1914, September 29-30 and October 12, .
1915 (discharge, 390 second-feet).

Ior.—Stage-discharge relation not affected by ice during year.

Drversions.—None,

RecuLaTION.—Operation of the Puget Sound Traction, Light & Power Co.’s plant at
Electron does not materially affect natural flow, as pondage utilized is small.

Accuracy.—Stage-discharge relation permanent until high water on December 18;
shifting during remainder of year. Standard rating curve well defined below
4,000 second-feet and fairly well defined above. Gage read to hundredths twice
daily during November, July, August, and September, and once daily during
remsinder of year. Slight diurnal fluctuation. Daily discharge ascertained by
applying daily mean gage height to rating table; shifting-control method used
December 19 to September 30. Records good.

CoopreraTiON —Inter-County River Improvement Commission of King and Pierce
counties furnished gage-height record and made some discharge measurements.
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Discharge measurements of Puyallup River at Alderton, Wash., during the year ending
Sept. 30, 1918.

Date. Made by— Gage | ooy, || Date. Made by— ke | s

Feet. | Sec.-ft. Feet. | Sec.ft.

Nov. 9| L.D, Carson........... 0.98 535 ﬁgr. 51 A.T. Brown........... 1.81 1,170

Dec. 3 ey Lee...... semenan 1.54 869 y. 9| L. D. Carson,.......... 1.93 1,290

19 | E. I. Anderson......... 7.19 | 12,900 |{ June 24 | Andersen and Roberts.| 2.47 1,830

Jan. 2| R.F. Bullard.......... 4.70 | 6,600 || Aug. 5| Carsonand Bedford....| 2.98| 1,140

Feb. 9 Brownand Bullard....{ 2.01 2,350 || Sept. 26 | T. G. Bedford..........| 2.45 682
Mar. §{ L. D.Carson........... L7 1,060

Nore.—Gage datum lowered 1.00 foot at noon, Aug. 5, 1918, before measurement made on that date.

Daily discharge, in second-feet, of Puyallup River at Alderton, Wash., for the year ending
Sept. 80, 1918.

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
895 {12,400 | 2,110 | 1,040 | 1,430 { 1,340 | 1,430 | 1,520 | 1,700 | 1,110
798 | 6,600 | 2,110 | 1,040 | 1,340 { 1,340 | 1,340 | 1,520 | 1,500 | 1,040
. 830 16,690 | 2,330 | 1,110 | 1,260 | 1,600 | 1,180 | 1,520 | 1,260 965
1,800 | 4,260 | 2,330 | 1,110 | 1,180 | 2,110 | 1,180 | 1,340 | 1,110 895
895 | 5,200 | 4,410 | 1, 1,180 | 1,700 | 1,600 | 1,340 | 1,110 895
798 | 4,410 | 3,380 | 965 | 1,040 | 1,520 | 2,000 | 1,340 | 1,110 | 965
735 | 6,010 | 3,520 | 965 | 1,040 |'1,260 | 2,330 | 1,340 | 1,180 965
678 | 5,040 | 2,700 | 895 | 1,040 | 1,260 { 2,330 | 1,430 | 1,180 895
650 | 4,560 | 2,330 | 895 | 1,180 | 1,260 | 2,220 | 1,700 | 1,040 965
705 | 2,330 | 3,240 | 895 | 1,520 | 1,180 | 2,830 | 1,700 | 1,180 | 965
600 | 3,660 | 4,110 [ 965 | 1,340 | 1,110 | 2,570 { 1,340 | 1,180 965
1,430 | 6,520 | 3,100 | 895 | 1,260 | 1,110 | 2,330 | 1,180 | 895 965
6,350 | 4,880 | 2570 | 830 11,260 | 1,180 | 2,830 | 1,180 | 1,040 | 1,040

12,200 | 4,110 | 2,220 | 830 | 1,180 | 1,180 | 2,330 | 1,340 | 1,040 965
5,680 | 4,260 | 2,000 | 895 | 1,180 | 1,340 | 1, 1,600 | 1,180 965
4,560 | 3,960 | 1,800 | 895 | 1,110 | 1,260 | 1,700 | 1,900 | 1,040 965
6,860 | 3,660 | 1,800 | 965 | 1,110 | 1,430 | 1,700 | 2,220 | 768 965
15,900 | 5,360 | 1,700 | 1,260 | 1,040 | 1,340 | 1,600 | 2,330 | 1,110 830
15,900 | 3,960 | 1,520 | 1,180 | 965 | 1,430 | 1,700 | 1,900 | 1,180 895
11,000 | 3,380 | 1,520 | 1,040 | 1,110 | 1,600 { 1,700 | 1,430 | '830| 965
6,860 | 3,100 | 1,340 | 1,040 | 1,520 | 1,600 { 1,800 | 1,180 | 895 765
10,600 | 2,830 | 1,430 | 1,340 | 1,700 | 1,340 | 2,220 | 1,260 | 1,110 678
8,430 | 2,960 | 1,260 | 1,800 | 1,520 | 1,260 | 2,110 | 1,260 | 1,430 650
6,180 | 2,060 | 1,260 | 2,330 | 1,430 | 1,180 | 1,800 | 1,180 | 1,430 600
,200 | 3,380 | 1,180 | 2,570 | 1,340 | 1,180 | 1,700 | 1,260 | 1,260 600
4,720 | 2,960 | 1,340 | 2,830 | 1,180 | 1,110 | 1,600 | 1,520 | 1,180 678
10,800 | 2,960 | 1,180 | 2,000 | 1,180 | 1,180 | 1,700 | 1,260 | 965 678
12,900 | 2,700 | 1,110 | 1,800 | 1,180 | 1,110 | 1,520 | 1,260 | 1,040 798
13,500 | 3,100 1,600 | 1,180 | 1,180 | 1,340 | 1,340 985
6,180 | 2,570 (11,600 [ 1,260 | 1,340 | 1,340 | 1,520 | 1,260 | 1,040
7,710 | 2,330 1,600 |....... 1,800 |...-.. L5520 | 5180 |0
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Monthly discharge of Puyallup River at Alderton, Wash., for the year ending Sept. 80, 1918 .

[Drainage area, 410 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. %are Inches. | Acre-feet.
e.

85| 505 694 1.69 1.95 42,700

1,340 430 620 1.51 1.68 36, 900
15,900 600 5,880 14.3 16.49 362,000
12,400 2,330 4,300 10.5 12.11 264, 000
4,410 1,110 2,180 5.32 5.54 121,000
2,830 830 1,300 3.17 3.66 79,900
1,700 965 1,240 3.02 3.37 73,800
2,110 1,110 1,350 3.29 3.79 83,000
2,830 , 180 1,860 4.54 5.06 111,000

2, 1,180 1,480 3.61 4.16 91, 000
1,700 798 1,140 2.78 3.20 70, 100
1,110 600 888 2.17 2.42 52,800
15,900 430 1,920 4.68 63.43 | 1,390,000

PUYALLUP RIVER AT PUYALLUP, WASH.

LocaTrioNn.—In sec. 21, T. 20 N., R. 4 E., 1,000 feet upstream from Puget Sound
Electric Railway bridge, 1 mile north of Puyallup, Pierce County, and 2 miles
below mouth of Stuck River.

DraNaGE AREA.—914 square miles (measured on drainage map published in Water-
Supply Paper 313).

RECORDS AvAmABLE.~May 1, 1914, to September 30, 1918.

GaeE.—Stevens continuous water-stage recorder on right bank; inspected by engineers
of Inter-County River Improvement Commission and of U. 8. Geological Survey.

DiscHARGE MEASUREMENTS.—Made from highway bridge three-quarters of a mile
above gage.

CHANNEL AND CONTROL.—Bed of stream composed of light alluvial silt; shifting at
all stages. Control formed by section of siream bed extending some distance
downstream,

ExTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
34.15 feet at 4.45 p. m. December 18 (discharge, 40,500 second-feet); minimum
stage, 17.36 feet at 8 p. m. November 18 (discharge, 726 second-feet).

1914-1918: Maximum and minimum stages given above.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Two hydroelectric plants, owned by Puget Sound Traction, Light &
Power Co., divert water above station. Water for Electron plant is diverted from
Puyallup River 10 miles above Electron into equalizing basin having capacity
of 185 acre-feet; water used at this plant is returned directly to the river. Water
for Dieringer plant is diverted from White River near Buckley into Lake Tapps
(capacity, 51,000 acre-feet), and after use is discharged into Stuck River.

REeeuraTiON.—See ‘‘ Diversions.”

Accuracy.—Stage-discharge relation changed December 19 to March 10 and April
20 to May 20; constant at other times. Rating curves well defined below
30,000 second-feet. Operation of water-stage recorder satisfactory except as
indicated in footnote to table of daily discharge. Daily discharge ascertained by
applying to rating table mean daily gage height determined by inspecting recorder
graph. For period of high water with marked range of stage during December,
daily discharge was determined by averaging results obtained by applying mean
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gage heights for shorter intervals. Shifting-contrel method used December 19 to
March 10, and April 20 to May 20. Records good.

CooreraTiON.—Inter-County River Improvement Commission of King and Pierce
counties furnished gage-height record and made some discharge measurements.

Discharge measurements of Puyallup River at Puyallup, Wash., during the year ending
Sept. 30, 1918.

] Ga Dis- G Dis-

Date. Made by— heig%xqi. charge. Date. Made by— .‘uei%iet. charge

. Feet. | Secft. Feet. | Sec.-ft.
Nov. 12 | L. D, Carson...... eeeeo| 18.421 1,540 || Mar. 26 | L. D. Carson...... veess| 21.08 | 5,220
27 {..... d0..venocunn.., .eeo| 17.81 1,020 || Apr. 8 A.T. Brown......... .| 19.13 2,230
Dec. 19 | Carson and Bullard....[ 28.87 | 25,200 19 | 1. D. Carson........... 19.23 | 2,300
26 | Bullard and Webster...| 21.25 7,200 || May 21 |..... d0.cinnennnnnnannnn 19.94 3,950
2 |..... L L 28.53 ( 26,000 28 | A.T. Brownl........... 19.38 | 3,080
Jan. 8| L. D.Carson......e.... 22.23 | 9,280 || June 24 | Anderson and Roberts.| 20.56 5,080
10 4..... 0. cceniriiiennnnns 21.08 6,450 || July 12 | L. D, Carson........ ...| 18.76| 2,240
Feb. 8 | Bullard and Brown....| 20.77| 5,260 || Aug. 13 |..... d0.uieeernriiaarans 19.00 | 2,690
21| L. D, Carson........... 19.60 2,460 || Sept. 15 | Anderson and Baird...| 17.97 1,300
Mar. 11 | A, T. Brown........... 18.90 | 2,030 25 | T. G. Bedford.......... 18.42| 1,770

Daily discharge, in second-feet, of Puyallup River at Puyallup, Wash., for the year ending
Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20,000 | 4,300 | 1,970 3,240 | 3,98 | 2,160 1,900
3,800 | 4,040 | 2,080 | 3,310 | 3,550 | 3,270 | 2,220 1 gz | 1,900
11,000 | 3,790 | 1,860 | 3, 4,040 | 2,100 | 2,100 2,220
10,500 | 5,200 | 2,080 | 2,700 | 4,830 | 1,900 | 1,840 2,030
8,690 | 7,610 | 1,970 | 2, 4,300 | 2,360 | 2,030 | 2,160 | 2,100
8,030 | 7,190 | 1,970 | 2,450 | 3,710 | 2,980 | 2,100 | 2,160 | 2,100
9,350 | 6,770 | 1,970 | 2,140 | 3,390 | 4,060 | 2,100 {2,220 | 2,100
%010 5,200 | 1,970 | 2, 3,310 | 5,540 | 3,050 | 2,220 | 1,860
,400 | 4,470 | 1,920 | 2,650 | 3,180 | 4,880 | 3,340 | 2,220 1 2,030
6,370 | 6,520 | 1,620 | 3,470 | 2,860 | 6,120 | 3,420 | 2,160 | 2,160
7,190 | 7,610 | 2,200 | 3,310 | 2,720 | 5,920 | ¢ 2,860 | 1,900 | 2,160
9,810 | 5,970 | 1,860 | 3,240 | 2,450 | 5,730 | 2,290 | 1,960 | 2,100
8,030 | 4,830 | 1,810 | 3,080 | 2,650 | 6,320 | 2,200 | 2,160 | 2,220
7,400 | 4,300 | 1,760 | 2,650 | 2,720 | 5,780 | 2,980 | 2,160 | 2,180
6,080 | 3,880 | 1,660 | 2,720 | 2,720 | 4,780 | 3,120 | 2,220 | 1,40
6,770 | 3,710 | 1,660 | 2,650 | 2,580 | 3,810 | 3,800 | 2,100 | 1,900
6,570 | 3,470 | 1,340 | 2,580 | 2,940 | 4,230 | 3,810 | 1,500 | 2,080-
8,030 | 3,390 | 1,970 | 2, 3,810 | 3,080 | 4,880 | 1,660 | 1,900
6,770 | 2,940 | 2,260 | 2,260 | 3,710 | 4,590 | 3,800 | 2,200 | 1,960
5,770 | 2,520 | 2,140 | 2,380 | 3,960 | 4,500 | 2,700 | 2,100 | 2,160
5,580 | 2,320 | 2,020 | 2,040 | 3,810 | 4,970 | 2,490 11,900 | 1,000
5,200 | 2,140 | 2,940 | 4,040 | 3,570 | 5,540 | 2,490 | 2,160 | o 1,870
5,200 | 2,380 | 3,710 | 3,960 | 3,420 | 5,160 | 2,490 | 2,400 | o 1,840
5,580 | 2,580 | 4,650 | 3,790 | 3,500 | 4,880 | 2,490 | 2,630 | & 1,800
5,970 | 2,650 | 5,770 | 3,470 | 3,340 | 4,590 | 2,420 | 2,360 { 1,770
5,390 | 2,260 | 5,200 | 3,180 | 2,840 | 4,230 | 2,420 | 2,490 | 1,660
1 2,140 | 4,220 | 2,940 | 2,980 | 4,410 | 2,360 | 2,220 | 1,660
9 2,020 | 3,710 | 2,580 | 2,980 | 4, ,360 | 1,000 | 1,780

3,300 | 2,940 | 3,270 | 3, 2,420 | 2,160 | 1,600
.| 3,700 | 3,080 | 3,730 | 1,960 | 2,400 [ 2,220 | 2,030
3,630 |.......| 4,59 [....... 2,400 | 2,290 {.......
a Interpolated.
NoTE.—~Braced show estimated mean discharge for periods when recorder did not operate. Dis~

charge based on records at Buckley and Alderton.
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Monthly discharge of Puyallup River at Puyallup, Wash., for the year ending Sept. S0,
1918.

Discharge in second-feet.
Mont tmie
' Maximum. | Minimum, | Mean.

............ 1,450 89,200

8701 1,29 76, 800

1,220 | 11,200 689,000

4,470 | 7,630 469,000

2,020 | 4,150 230,000

1,340 | 2,620 161, 000

2140 | 2,960 176, 000

2,450 | 3,360 207,000

1,900 | 4,340 258,000

1,840 | 2,700 166,000

1,660 | 2,230 137,000

L0 | 1,940 115,000

80| 3,80 2,770,000

WHITE RIVER AT BUCKLEY, WASH.

Locarton.—In SE. } sec. 34, T. 20 N., R. 6 E., at Northern Pacific Railway bridge
1 mile northeast of Buckley, Pierce County.

DRAINAGE AREA.—424 square miles (measured on Plate XI, Water-Supply Paper
313).

RECORDS AVAILABLE.—April 22, 1899, to August 31, 1903 (gage-height record only
January 1, 1902, to August 31, 1903); June 8, 1910, to December 31, 1911; January
18, 1913, to September 30, 1918.

GAGE.—Stevens water-stage recorder on left bank 40 feet below railway bridge, in-
stalled January 9, 1917; inspected by O. E. Osgood. For description of previous
gages see Water-Supply Paper 462.

Di1scHARGE MEASUREMENTS.—Made by wading or from railway bridge.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; slightly shift-
ing; gradient steep. No well-defined control. One channel at all stages. Right
bank low and flat; left bank protected by concrete wing wall.

EXTREMES OF DISCHARGE.—Maximum combined daily discharge of river and flume
during year from water-stage recorder, 18,100 second-feet on December 18; mini-
mum combined daily discharge during year, 349 second-feet November 19.

1899-1903; 1910-1911; 1913-1918; maximum and minimum discharge same as
above,

Ice.—Stage discharge relation not affected by ice.

Diversions.—White River flume diverts water from river half a mile above gage.
Total monthly discharge is computed from determinations of combined flow of
river and flume. .

Accuracy.—Stage-discharge relation changed at high water on December 18. Rating
curve used prior to the change fairly well defined throughout; rating curve used
after the change well defined above 100 second-feet. Daily discharge ascertained
by applying to rating table mean daily gage height obtained by inspecting gage-
height graph or, for days of considerable fluctuation, by averaging results obtained
by applying the gage heights for shorter intervals. Operation of water-stage
recorder not satisfactory for several periods. See footnote to table of daily
discharge. Records good above 100 second-feet except during periods when
intake was clogged, for which they are fair; below 100 second-feet, poor.

CooPERATION.—Puget Sound Traction, Light & Power Co. furnished gage-height
record and made some measurements.

-
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Discharge measurements of White River at Buckley, Wash., during the year ending

Sept. 30, 1918.
Gage Dis- Ga, Dis-
Date. Made by— helght. | charge. Date. Made by— height. | charge
Feet. | Sec.ft Feet. | Sec.ft
24.06 3. Mar. 25 | Osgood and Wolslegel..| 25.11 | 1,940
28,89 111,100 Apr. 10 | Osgood and Rhodes....| 24.47 | 1,130
28.75 |10, 400 25 24,
28.14 | 9,040 May 10 3 79
25.02 | 1,870 25 .
24.76 | 1,390 June 10 25. 51 600
25.18 | 2,070 26 X 790
(a) | 1,110 July 10 do. .91 630
(a) 659 Sept. 25 | Osgood and Rogers..... (a) 2.7
zg') 138 25 |..... T venones (@) 2.9
122
a Correct gage height not available, as intake was clogged or water was below intake.
_Daily discharge, in second-feet, of White River at Buckley, Wash., for the year ending
Sept. 80, 1918.
Day. Oct. | Nov Dec. Jan. | Feb. | Mar. | Apr. | May. | June. | July.
32| 35 59| 9,600 100! 1,100 | 1,210 | 1,860
3.5 3.5 591 6,320 163 963 | 1,320 | 1,260
3.8 4 5.9 4,99 179 860 | 1,630 203
3.5 80 7.7 | 4,650 {} 1,500 144 698 { 1,950 185 70
3.8 6.2| 4110 1501 600 1,750 | 381
3.5 50 591 3,700 166 521 | 1,410 636
3.8 11 5.6 | 4,430 163 435 | 1,220 | 1,320 460
3.8 10 5.6 | 4,000 160 344 | 1,130 | 2,740 840
3.8| 10 5.9 | 3,030 41| 772 1,030 2170 774
3.8 o7 5.9 2500 ¢ 1,800 141 1,100 | 834 2,5% 808
3.8 o7 21 3,140 1,060 | 811 | 2,500 304
. 3.3 9.3 48 4540 1,020 722 | 2,420 268
2.8 8.9 3,190 3,600 967 665 { 2,760 390
2.5 85| 9,170 100 868 542 | 2,500 992
3.0 7.3 | 3,910 . 790 445 ( 1,820 932
3.0 53| 2,660 ({2600( 744 | 4341{ 1,560 706
3.0 5.6 | 4,960 692 724 | 1,640 752
2.5 5.6 | 17,900 278 634 | 1,050 | 1,660 998
2.2 5.0 | 10,000 318 570 | 1,540 | 2,040 556
2.2 3.8 | "5,400 270 665 | 1,630 | 2,080 285
2.2 47| 3,67 1,190 | 1,560 | 2,250 653
22! 41 7220 1570 | 1,460 | 2420 163
2.5 3.8 5,320 1,480 | 1,460 | 2,340 276
3.0 4.1 3,350 1,420 | 1,520 | 2,080 257
30| 47| 2,38 1,260 | 1,420 | 1,990 140
3.5 5.0 | 2,700 1,090 | 1,350 | 1,860
"3.8{ 53] 6300 1,010 [ 1,200 | 1,840 350
3.5 5.6 1 8540 994 | 1,350 | 1,680
3.5| 6.2]12400 1,060 | 1,520 | 1,120
35| 7.3]11,200 1,130 | 1,060 | 111 351
3.5 [eeeannnn 8,38 ]  |...... L2501 ... 2,000 |........ 157

Nore.~—Braced figures show estimated mean discharge for periods indicated; during February, March,
and July, Qischarge estimated from flow of adjacent stream, weather records, and approximate rating of
«dam at head of flume. Daily discharge not computed during August and September.
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Monthly discharge of White River and flume ut Buckley, Wash., for the year ending
Sept. 30, 1918. ‘

[Drainage area, 424 square miles.]

Discharge in second-feet. Run-off (combined).
Mean.
Month. Maxi- | Mini- sqll’learre
mum. | mum. mile. | Inches. | AcCre-
(com- (com- Com- com- ) feet.
bined). | bimed). | River | Flume | yin.4 b(ined).
508 511 121 1.40 31,400
429 443 1.04 116 | 26,400
857 5,010 1.8 13.60 308, 000
696 3,720 8.77 10.11 | 229,000
674 1,740 4,10 4,27 96, 600
684 | 1,150 2.71 12| 70,700
636 1,560 3.68 411 92, 800
446 1,710 4,03 4,65 | 105,000
632 2, 360 5.57 6,21 140, 000
908 | 1,320 3.11 3.58 | 81,200
860 910 2.15 2,48 56,000
672 682 1.61 1.80 40,600
667 1,770 4.17 56.49 | 1,280,000

qu.—Mouthlﬁ' mean discharge at gaging station on river for Angust and September estimated by
da{t%l;ﬁ stﬁlvy og o of adjacent streams, weather records, and approximate rating of dam at headworks
o e River flume.

WHITE RIVER FLUME AT BUCKLEY, WASH. .

LocarioN.—In sec. 35, T. 20 N., R. 6 E., on left side of white River, 800 feet below
intake, half a mile above Northern Pacific Railway crossing, and 1 mile northeast
of Buckley, Pierce County.

RECORDS AVAILABLE.—January 18, 1913, to September 30, 1918.

Gace.—Stevens long-distance water-stage recorder with transmitter at stilling well
on right side of flume 800 feet below headgate, and recorder in gate house; in-
stalled January 12, 1918; inspected by O. E. Osgood. Prior to January 12, Fuller
water-stage recorder at stilling well.

DIscHARGE MEASUREMENTS.—Made from footbridge at gage.

CHANNEL AND coNTroL.—Control formed by long section of flume bottom below gage.
A rock spill a quarter of a mile below gage is partial control also. Stage-discharge
relation affected by variable quantity of rocks which work their way from intake
to rock spill.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder
6.15 feet at 8 a. m. June 7 (discharge, 2,000 second-feet); no flow in flume Feb-
ruary 24, May 20-31, and June 1, and 20-28.

1913-1918: Maximum stage in 1918; flume dry at various times.

Toe.—Stage-discharge relation not affected by ice during year.

REeGULATION.—(ates at intake operated frequently to control flow. \

Aoccuracy.—Stage-discharge relation affected by rocks washed into flume. Four
well-defined rating curves used respectively, October 9 to December 19, Decem-
ber 20 to June 1, June 2 to September 22, and September 23 to 30. Shifting-
control method used October 1 t0 8. Operation of water-stage recorder excellent.
Daily discharge ascertained by applying to rating table mean daily gage height
determined by inspecting recorder graph or, for days of considerable variation in
stage, by averaging results obtained by applying mean gage heights for shorter
intervals. Records excellent.
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QoorERATION.—Puget Sound Traction, Light & Power Co. furnished gage-height
record and made discharge measurements.
Flume diverts water from left bank of White River in the SE. } sec. 35, T. 20
N., R. 6 E. Water is used for the development of power at Dieringer and is dis-
charged into Stuck River.

Discharge measurements of White River flume at Buckley, thh during the year. ending
Sept. 30, 1918.

Gage Dis- (2] Dis-
Date. Made by— helght. | charge, || D8te- Made by: height. | chargs.
|
Feet. | Sec.ft. Feet. | Seeft.
Oct. 9| O. E. Osgood.......... 3.60 609 Mar, 11 | Osgood and Wolslegel..| 3.25 40?7
L3 3 RN 1, TR, 2.78 405 25 1.78 244
Nov. 10 |..... L [ T, 2.75 402 Apr. 10 .27 608
Jan, 21 | Osgood and Tetnennons 2.93 528 . 34 638
21 | Lee and Osgood........ .42 22.1 || May 10 3.14 570
21 | Osgood and Lee........ .40 21.8 || June 10 3.60 827
2 ..... s U O, . 21 132 July 10 3.80 018
21 | Leo and Osgood.... 3.50 696 25 3.96 1,000
22 and .78 62 Aug. 10 3.94 973
22 | Lee and Osgood 2.02 295 Sept. 10 3.12 727
Feb. 25 | Osgood and Wolsl 3.84 820 b3 2.50 470

.Datly discharge, tn second-feet, of White River flume at Buckky Wash., for the year ending
Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
785| 790 808 | 636 1636 0 | 1,540 | 1,000 856
819 774 727 543 | 651 494 | 1,540 804 839
881 | 886 | 727 | 466 | '681 1,470 | 1,440 651
636 | 528! 712 62| 712|1,520 1,350 | 573
606 | 154 | 68l | 610| 712 |1,650 1,350 | 788 674
562 158 636 651 681 | 1,910 | 1,300 958 690
606 832 636 738 651 | 1,720 803 924 674
502 | 1,240 636 856 636 274 509 958 690
692 | 1,150 636 704 621 839 731 924 722
577 636 636 606 856 732 890 706

656 | 636 | 592 | 856 | 879 958 738
896 621 | 688 | - 839 920 833 738
681 '858 | 830 | 666 | 770 788
681 606 | 1,170 822 162 958 754
712 51 lf 788 431 994 754
758 | 577 (1,240 | 788 (1,050 | 856 722
831 562 | 867 788 | 1,040 839 690
819 548 | '518 473 728 823 658
758 637 ( | 26 53 {1,040 890 674
7581 790 | 0 0f 86| 754 722
758 732 0 0 428 805 626
708 681 0 0 958 924 532
606 681 0 0 874 | 1,030 498
525 666 0 0 820 950 513
40| 666| ' O 0] 965 547 498
574 63| ' 0 0| 8891090 498
822 | 606 0 0] 667 890 513
806 606 0 0 522 788 558
698 621} , 0 492 | 1,060 805 648
- 636 636 | | 0| 1,490 813 856 760
636 |....... DO L0 | 890 s
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Monihly discharge of White River flume at Buckley, Wash., for the year ending Sept. 30,.
1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.| Minimum.| Mean.

655 411 508 31,200~

762 344 429 25, 500

1,570 190 857 52,700

881 502 696 42,800

1,240 1] 674 37,400

831 240 684 42,100~

856 466 636 37,800

1,280 0 446 27,400

1,910 0 632 37,600

1,540 162 906 55, 700

1,030 547 860 52,900
856 498 672 , 000
The Fear. .. .cooeiinn i e crannaees 1,910 0 667 483,000 -

DUWAMISH RIVER BASIN.
CEDAR RIVER AT CEDAR FALLS, WASH.

LocarioNn.—In sec. 4, T. 22 N., R. 8 E., below Seattle municipal power plant at-
Cedar Falls, King County, and 3} miles above Taylor Creek.

DRAINAGE AREA.—83 square miles (measured on topographic maps).

RECORDS AVAILABLE.—April 9, 1914, to September 30, 1918.

GaeE.—Stevens continuous water-stage recorder on right bank installed April 8,
1914, 0.7 mile below power plant; inspected by G. H. Moore.

Di1scHARGE MEASUREMENTS.—Made from cable 90 feet below gage or by wading.

CHANNEL AND cONTROL.—Bed composed of small boulders and gravel; shifts during-
high water. No well-defined control. Banks high. One channel at all stages.
Stage of zero flow, according to measurements made September 17, 1918, 3.0
feet 4 0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
11.4 feet at 9 a. m. December 19 (discharge, 6,290 second-feet); minimum stage-
from recorder, 3.32 feet at 4 p. m. November 25 (discharge, 0).

1914-1918: Maximum and minimum stages same as above.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—Seattle municipal power plant diverts water direct from Cedar Lake-
through pressure pipe and returns it to river at plant. Practically entire low
flow is carried through plant.

RecuraTion.—Flow partly controlled by storage and release of water in Cedar Lake-
reservoir to accommodate requirements of power plant.

Accuracy.—Stage-discharge relation changed December 13. Rating curves well
defined; one used prior to shift not checked by measurement during period..
Operation of water-stage recorder satisfactory except for periods, December 24-28,
and July 14-28. Daily discharge ascertained by use of discharge integrator ex-
cept for periods of defective gage-height record and for periods December 13-23.
and December 29 to January 8, for which mean daily gage heights or mean gage:
heights for shorter intervals were applied to rating table. Records good October
to December; excellent January to September.

CooPERATION.—Gage-height record and number of discharge measurements furnished
by city engineer of Seattle.
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Discharge measurements of Cedar River at Cedar Falls, Wash., during the year ending
Sept. 30, 1918.

Gage Dis- Gage | Dis-

Date. Made by— height. | charge. Date. Made by— height. | charge.

Feet, | Sec.ft.
Dec. 19 May 8| Benedictand Thom....| 577 623
Jan. 28 9| J., E, Stewart. . 6.56 1,060
29 10 |-.... [ YU 5.35 417

T ept. ins and Parker. 3
ﬁp 26 8 17 | Calki d Park 4.60 122
ay 8

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the year ending
Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. [ Mar. | Apr. | May. | June. | July. { Aug. | Sept.
181 159 158 | 4,340 615 358 652 372 556 349 83 158
186 181 52 | 3,110 539 353 810 900 484 355 101 138
197 176 168 | 2,160 480 323 510 489 353 94 156
1 123 213 | 1,860 532 354 383 342 460 294 81 13%
170 187 174 | 1,900 693 349 425 557 412 339 83 126
165 189 1| 1,860 916 355 475 674 351 306 95 124
142 190 190 | 1,950 | 1,040 343 322 631 386 206 85 123
127 178 1,900 993 345 412 4 330 83 123
136 213 1,580 867 348 385 | 1,110 516 335 85 123
133 215| 219|1,220| 965| 290 445| 3 648 | 328 84 119

136 | 280 1,100 | 1,110 33¢| 490| 365| eb4| 326| 04| 124
132 84 203 | 1,430 | 1, 340 375 191 634 327 74 123
136 151 793 ' 1,510 338 499 205 620 240 60 123
108 166 | 4,640 | 1,330 741 307 311 585 73 123
187 | 154 |4,460 | 1,150 | 652 | 348 | 525| 348 | 519 123
130 181 | 3,110 960 582 345 357 398 416 105 123
132 157 | 8,060 930 478 305 606 470 427 1 123
140 61 | 5,480 | 1,200 473 343 349 507 410 95 123
175 140 | 5,900 | 1,080 432 349 493 519 379 123 123
145| 150 {3,950 | ‘912 | 397} 350 | 560 | 594 | 362 170 123
10| 1212380 | s08{ 3s5| 36| s71| 73| ss2|f 45| wee| 123
138 135 | 2,430 704 362 362 594 535 340 167 106
139 133 | 2,780 656 373 370 902 497 309 170 126
146 124 890 315 356 468 349 168 123
158 43 1,270 357 381 735 442 350 164 123
198 113 (%00 1360 265| 3s0| 830 372{ 351 62 U7
164 122 364 376 371 414 342 162 113
125 142 898 360 361 301 394 348 158 110
162 | 104 | 5,710 | 890 {....... 413 780 | 393| 344 8 | 155 93
161 167 | 5,840 797 |eee.... 539 754 430 305 93 154 13
191 |...... < 4,890 696 f....... 553 [cecunnn 546 |....... 81 154 |.......

I

Nore.—Braced figures show- mean discharge for periods indicated; estimated from comparison with
Landsberg recerds.
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Monthly discharge of Cedar River at Cedar Falls, Wash., for the year ending Sept. 30, 1918.

Discharge in second-feet. .
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.
198 108 152 9,350
215 43 150 8,930
5,900 52 2,200 135,000
4,340 656 1,390 85, 500
1,110 315 617 34,300
5 290 363 22, 300
902 301 512 30, 500
1,110 191 502 30,900
6. 305 440 26,200
81 213 13,100
170 60 117 7,190
158 93 123 7,320
5,900 43 567 411,000

CEDAR RIVER NEAR LANDSBERG, WASH.

-

LocarioN.—In sec. 17, T. 22 N., R. 7 E., 1§ miles above intake of Seattle water-
supply system at Landsherg, 8 miles northeast of Ravensdale, King County,
and about 5 miles below Taylor Creek,

DrAINAGE AREA.—135 square miles (measured on topographic maps).

RECORDS AvAamaBLE.—April 30, 1914, to September 30, 1918. July 25, 1895, to
September 30, 1898, at Clifford Bridge, 2 miles below present gage; March 24,
1901, to April 30, 1912, at intake of Seattle water-supply system, 13 miles below
present gage. Early records not exactly comparable with those at present site
because of a small difference in drainage area.

GagE.—Stevens continuous water-stage recorder installed April 29, 1914; inspected
by G. H. Moore.

DisCHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL—Bed composed of large boulders and gravel. Control
formed by section of stream bed and by broad riflle about 1,200 feet below gage;
shifting during high water. Logs may lodge onriffle. One channel at all stages.
Stage of zero flow, according to measurements made August 27, 1916, about gage
height 2.5 feet.

EXTREMES OF DISCEARGE.—Maximum stage during year from water-stage recorder,
13.55 feet at 10 p. m. December 29 (discharge, 7,500 second-feet); minimum
stage from water-stage recorder, 4.45 feet for part of each day November 21 and 25
(discharge, 191 second-feet).

1914-1918: Maximum stage same as above; minimum stage recorded, 4.35 feet
at 1 a. m. October 15, 1914 (discharge, 162 second-feet). "

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None above the station (see Cedar River at Cedar Falls, Wash.).

Reeurarion.—Flow partly controlled by storage and release of water in Cedar Lake
reservoir to accommodate requirements of Seattle municipal power plant.

Accuracy.—Stage-discharge relation changed December 13. Rating curve used
before change well defined; curve used after change well defined below 2,000
second-feet, but above, based on one discharge measurement at Cedar Falls, and
estimated intervening inflow. Operation of water-stage recorder satisfactory ex-
cept as indicated in footnote to table of daily discharge. Daily discharge ascer-
tained by use of discharge integrator except January 4-26 and September 12-16
and as indicated in footnote to table of daily discharge. Records excellent
except during periods when recorder was out of order, for which they are good.



CooreRATION. —Gage-height records and.
nished by city engineer of Seattle.

D‘W”“P‘ge measurements of Cedir River

[ - !

el T
"DUWAMISH RIVER BASING : : .; =

at

s number of ditcharge messuremenia- fus-

Landsberg, Wash., dunng the year mdmg

Sep 0, 1918.
‘Date. | Madeby— hg,;ﬁ. s |l Date. |  Madovy— | Gage | Db
N Feat. |, ‘Sebofi, ‘ Feet, | S,
diot. 18 | Moore and Beals.:.| ~ 4.61 - 'fm Mar. 10 | J. B, Stowaet....... 571 - g
Illl.j_!g Parl(:l:md Beals.. ;,g ' }eoo Bept. 16 | Parkerand Calkina.| 451 - = ‘960

near Landsberg, Wanh‘,for the. yoar mdmg
, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb) | Mar. | Apr. | May. | June. | July. | Avg. | Sept.
'M"s,‘o;m"fi’, gio {1,080 eso| 40| 515 306
306 | 3,660 | 1, 786 | 1030 | 945| 760 m} 260 293
< B804 .7 i-1-:1396 2,800 1 1, PR 0N | 33k *% 294
50| 606 |2,480]1; 762 761| 686 2451 288
} | 475]32,460 | 1, 760| 758| 80| 670! s10| 3230 mg
camell | ssplae0|nmal 7se| saz| o] eod| afel cass] m
% %ﬁ g:ﬁﬁ ‘-ijsl 48| f"’ 1;'32 ;r%g asf- gl 280
Blplgiamie 8 B e &) w0 R
1000 e | - 8461 T 1000 1,850¢ 889 §I5| VB ) . 890:| SBA[. 23| .9
23| 33| w2 1‘,%0;{;336 ns| msl ool o 580 .y
B oELEamie ) omle B e B
- oesi - B3| 6020 |i2)380 4 1) 704 596 | g00| 386 287 384
281} 313 5,540 | 2,110 | 1,2 705( 887| .633| 7a7| 313| 264} 263
. 28| 38p4 980 | 1 7021 792 744 -. 286 | 263
79| 318 gj%g i 11 ol W M 3?1 384 2% 258
0} 288ij ||y 15| 1| 851600k | - 896{ .297. %
o 276 vosof| || 7ms| s00] e | s3] s
289 1,860 | [\ 748 980 985| 5461 375{ 30 257
- REE - Bt 1R - T A
gg,f’?“"’o .IZ% 830 |1,370] 812 W m 255
b LS00 ¢ |1- o) 'Tas| ekl Sm | 300| ). 353
55| 3B 210 1,001,000 75| 520| 297, 368| 258
| o 1,90 sl ea|y 668): sa0| 14} 345 246
263 || - twu 7 895 ’@ 604 50| 264 ] 243
206 8000 | Tas0 .7 5| S0l 0| Bl aol BE| 9
: % | 8620 | 1470 (122101 070 | 1,360 To| Ml el B W
....... 5000 | 5920 L3l o LU 8B fewaae) 319 e,

v T
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did not o
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70066?*22-?‘?81' 482—r8. . .
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Faﬂs exogt for perigg Dee. 18-27 when comparison was made with.
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r‘»-—r-A O

“y . e
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Monthly discharge of Cedar River near Landsberg, Wash., for the year ending Sept. 30, 1918,

Discharge in second-fest. .
" Run-off in' "~
Month. C - acre-feet.
Maximum. | Minimum. | Mean.
3 19,200
317 18, 900
2,760 170, 000
2702 48,700
887 . 52,800
810 49, 800
650 38,700
389 23, 900
304 18,700
B4 15, 700
912 661, 0600

SNOHOMISH RIVER BASIN.
SOUTH FORXK OF smomn RIVER m:u. INDEX, WASH.

- LOCATION. —In NE. % sec. 29, T. 27 N, R. 10 E 300 feet above Sunset Falls and 2
miles above town of Index and mouth of N orth Fork, Snohomish County.

DraNAGE AREA.—351 square miles (measured on topographic and county maps).

Recorps AvamasLE.—October 7, 1902, to,September 30, 1005; April 26, 1911, to
October 21, 1912; June 14, 1913, to Beptember 30; 1918.

Gace.—Inclined and vertical staff gage on right bank; installed April 19, 1914; read
by C. A. McFarland. October 7, 1902, to Septembez 30, 1905, vertical staff at site
of present gage but at datum 0.39 foot higher. ~April 26, 1911, to February 25,
1914, vertical staff at site of present gage but at datum 1.00 foot higher.

DiscHARGE MEASUREMENTS.—Made from cable or by wadmg 1 mile below gage or
from bridge 100 feet below.

CHANNEL AND coNTRoL.—Bed at measuring section compoeed of gravel and small
boulders. Sunset Falls, 300 feet below gage, forms rock control; changed by
blasting at falls in July, 1914, and by shifting of channel above, during high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 22.6 feet at 9 a. m.
December 18 (discharge, 47,000 second-feet); minimum stage recorded, 0.97 foot
September 26 (discharge, 346 second-feet).

1902-1905, 1911-1918: Maximum stage same as above; minimum stage recorded,
0.54 foot September 30, 1915 (discharge, 262 second-feet).

.Ior.—Stage-discharge relation not affected by ice.

Diversions.—None. -

ReaeurarioN.—None.

Accuracy.—Stage-discharge relation changed December 18 during flood. Ra.tmgﬁ
curve used October 1 to December 17, well defined; curve used. December 18 to’
September 30 well defined below 12,000 second-feet, but somewhat uncertain
above. Gage read once daily to quarter-tenths at medium and high stages, and
to hundredths at lIow stages; read several times a day at extremely high stages.
Daily discharge ascertained by applying mean dally gage he1ght to rating table,
Records excellent.



=3 W mm ,.mm,mmmm § T | §B%83 92399 3993% 3LSEY ShesE ssswn:
E gosees Pl a . : ‘ o
3 o - - - : . — :
T g 4 | 5888R 5ERS3 ExEed 38T 4ssss sEgess
G-M h e vt vt - — lq.u. el . lllwl. -

= | 3 |5 | 23838 sssss sscer esscs sEmss anam

¢ -m ERERE (=9 N TedwTod  ofed Feded L.ﬂ%\.llul: Ll L PR Y I (T S
SolL wmw I |z |easss sugsg sgase 38088 2ssaf sssng:
m .w m m m W - e eded m,w.iﬁ&.? Srrnid ¥ el o e el eSedeiovel
| 3| &iBS | & |5 |sB38s ssss 3388 s3r3w 3aeEs segsEs
.Wm & .m.mL. ”Molo.w = FHSTNS  Fefiddel cfeedesss 3..%%&.2.,&» ededetol efededos s
i 4iiRd | BN | K | #8927 RRSR0 33388 83889 98337 ssgss !
3 ey .nmvw., €| iRl S loded PN WS T i |
3§ g % | 93 |4 |59588 SeRe eeREs sess: Rasan Avanas
«m - @ 1“& o el TSNS oPoded e s

'$3353 B8REn gvass $32%8 88888

Radmhalo D R R TN YO S SPE SR S  E Sr e

23378 83828 2835s 3335 3AREE SIEcE

WG TGS TS Tedidwos oTelons e egevoiedored

South
year

o

South - F
the year
Dec.’

85588 §$3898 88388 53333 $388% @sssss

LEFLS ~QHST FILERR

S3883

,snonoms*a RIVER BASIN.
| : :
Made by— hm 'cg,#‘. Date. :
Sec.ﬁ
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|
|
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Oct. | Nov.

CE EEE

T. R, Newell...........

L. D, Carson....

16 §.....d0.ceee......

_ Feb. 14
Day.

Date.

Discharge measurements of

Now. 1| McCombs and Carson..

Jon. 14

Daily di

Nore.—Gage not read, discharge interpolated, Qct. 14, Mar. 24, June#7, and 8ept. 10. |
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80
HMonthly dischiarge of Sowuth Foru Skykomish Rivéer near Index, Wesh., for the year
ing Sept. 30, 1918.
[Drainage area, 351 square miles.)
Discharge in secord-feet. " Runat.
Month, X . . Per
Maximym. | Minimym. | Mesn. | square | Inches. '| Acre-feet.’
1,110 52 a5 L1 2.02 37,800
2180 55| 1,080 2.08 L% 61,300
40,300 1,070 1,000 3L3 36.09 676, 600
©18"100 70] 5060 144 | .60 311,00
L440| . a0| 2000| 595 620! e
5,120 73| LTIe| 504 5.81 109,000
4,980 1,500 | 2,830 8.06| . 899 168,000
7,320 2,100 66| 13 | 1.8 223, 000
8040 250 | 4£750| 1B.5 ¥5.06| . 258,000
2,640 20| 1,610 4,50 53 99,000
1,940 840 980 279 X 60,300
800 348 | 1w 10 26,500 -
40,300 848 | 3,000 8.55 15,84 | 2,170,000

MILLER CREEK AT MILLER mln WABR.

chumu —InNE. ; sec. 33, T. 26 N., R. 11 E., 1} miles aouth of Mxlle; River (form-
erly Berlin) and mouth of creek, K.mg County. .

DRAINAGE AREA.—44.2 square miles (measured on topographic maps).

RECORDS AVAILABLE.—May 24, 1811, to September. 30, 1918, (fragmentary).

Gace.—Inclined staff on left bank, installed August 27, 1814; read by E. J. Moore.
May 24, 1911, to August 26, 1914, vertical staff 10 feet upstream from present gagd.
at same datum.

DISCHARGE MEASUREMENTS.—Made from cable 900 feet above gage or by wading.

CHANNEL AND cONTROL.—Bed composed of large boulders and gravel; sluftmg during
high water. No well-defined control.

EXTREMES OF DISCHARGE.—Maximum stage durmg year, ocewrred during flood of
December 18, estimated by observer at 7 or 8 feet (discharge Mot computed);
minimum stage recorded, 1.02 feet September 22 and 24 (dmchnge 29 second-.
feet).

1911-1918: Maximum stage same as above; minimum ‘stage recorded, 0.07
foot August 31, 1915 (discharge, 24 second feet).

Tor.—Stage-discharge relation not affected by ice.

Drversions.—None.

ReauLATION.—None.

' Accuracy.—Stage-discharge-relation changed during flood on December 18, Rafing
curve used prior to that date well defined below 2,000 second-feet; curve used for

remsinder of year well defined below 1,000 second-feet. Gage read to hundredths
when ranger visited station. Daily discharge ascertained by applying gage

height to rating table. Records good for days when gage was read. Discharge .

for days when gage was not read has not been estimated.
CooreraTION . —Gage-height récord furnished by United States Forest Service.

Discharge measuremenis of Miller Creck at Miller River, Wash., during the year ending
Sept. 80, 1918.

Ga, Dis- _ Dis-

Date. Made by height. | charge. || D8%: Made by helght. | chasge
Feet. | Seeft
Oct. 31 | Carson and Mc(‘ombs 0.73 102
Feb. 3| T. R. Newell... - 2.09 172
Apr. 28 |..... do......... 2.82| 389
June 3| L.D.Carson........... 2.688 334




. SNOHOMISH 'BIVER BASIN. 1 .. 81
Dmly dudaargc in seemd-fcet of Hdkg'a ”u}c;'wﬂdkr R"w, Wa:b,,fqr,l‘k year md-

ERE AN S I )

* N IR RO s
Day. Oct. | Dec. | Jan. I{eb. Mar. | Apr. | May. | June, | July. | Avg. | Bey
[ ; T Af—r.‘y,'- T — 3 i BTN T
; I I , skl ie -
i T L 153 80
ridsmie] TEE Baenae. .
“T2{° 42
., 66 42
82)° 42
....... 210 |.......

HERRNK NENNN g

Nore.—No gage-helght record for days for wﬂ‘*h no discharge is given.
NORTH FORK OF mxohlsn RIVER AT INDEX, WASH.

Locarion.—In SE. § sec. 17, T. 27 N, R. 10 E., at Index, Snohomish County, 13}
_ miles above mouth of river. '
DRAINAGE AREA.—143 square miles
RECORDS AVAILABLE.--August 24, 1910, to September 30, 1918.

Gaoe.—Vertical and inclined staff on nght bank, one-thn'd mile above highway
- bridge, installed February 1, 1918, at datum of previous gage; read by Lee
Pickett. ‘August 24 to Beptember 2, 1910, vertical staff on left bank 100 feet
above tramway bridge; destroyed in course of improvements to channel; October
26, 1910, to November 26, 1911, Vertical staff on right bank at lower end of wing
dam _and about' 100 fdet belaw site of present gage. November 27, 1911, t6 De~
cember 29, 1917; veﬂ.iml staff on. wing dam on right. ba.nk about 200 feet up-

0 easured on topographic and county maps)

a reference. point at site of present gage.

DISCHARGE MEASUREMENTS.—Made from cable or by wadmg. Prior to flood of
December, 1917, cable 600 feet below gage; reinstalled 200 feet above new gage.

CHANNEL AND coNTHOL.—Bed of stream composed of gravel and :large boulders;
shitting during high water; no well-defined control; right bank high, nat subject
to overflow; left bank slopes back gradually. Stage of zero flow, according t
measurements made September 21, 1918, gage height —1.3 feet £0.2 foot.

EXTRENES OF DISCHARGE ~Maximum stage reeordeddanngyesr, 13.0 feet 2t 5 2. m.
December 29 (discharge, 17,800 second-feet); xmmmum atage remr&ed 0;50 foot

September 28 (discharge, 143 Becond-feet), o

1911-1918; Maximum stage same as above; minimum stuge recorded, 0.45 foot
at 1 p. m, September 29, 1915 (discharge, 97 second-feet).

\d
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Icr.—Stage-discharge relation not-affected by ice. .

DiversioNs.—A measured diversion of 2 second-feet was bemg made 400 feet above
the station on May 2, 1918, .

RegurATION.—None.

Accuracy.—Stage-discharge relation changed December 29. Rating curves well
defined below 8,000 second-feet; extended above. Staff gage read once daily to
quarter-tenths at low stages and to tenths at high stages. During periods of
rapidly changing stage, gage read several timesa day. Slight diurnal fluctuation
during the summmer. Daily discharge agcertained by applying daily gage height
to rating table. Records good.

Dtscharge measurements of North Fork of Skykomwh River at Index Wash., dunng the
year ending Sept. 30, 1918.

G Dis- - G Dis-
Date. Made by— heiﬁat. charge. || Date- Made by hal;iet charge.
Feet., | Sec.ft. Feet. Sec.ﬁi)
Nov. 1| McCombs and Carson..| L.66 510 || June 7 | L.D. Carson........... 3.43
2 1.58 481 [ July 7|..... B0.eeeerenarsaannnnn 199 | 1,140
May 2 2.86 | 2,100 Sept 21 | Calkins and Parker..... .63 178
June 2 2.20 1,410 21 | Lee and Calkins........ .62 190
3 2,16 1,330 23 | Lasley Lee.......c..... 174
5 3.12] 2720

Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for the
year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. |. Aug. | Sept.
673 674 | 354 |1,170 | 2,070 | 1,820 | 1,220 | 425 300
673 a35 354 { 1,020 } 2,200 } 1,370 | 1,220 | 756 309
673 635 | 365 884 /3,330 (1,370 | 1,220 | 490 299
873" 1,820 | 365 | 707 | 3,680 |.1,820.1a1,220 | 458 258
624 1,820 | 365 787 2,070 2,490 | 1,220 | 354 258
624 [lo gs0 | 1,820 | 300 | 714 | 1,700 | 3,880 | 1,170 | 337 258
576 (% 1,040 | 299 | 7561 1,700 | 3,150 | 1,170 | 354 | 249
508 1,590 284 | 1,070 | 1,590 ( 3,150 | 1,120 425 249
775 6747 268 | 1,500 | 1,370 [ 3,690 | 1,170 | 1,170 236
775 1,120 258 1,700 | 1,370 | 5,050 | 1,370 | 1,370 | 23B
1,970 1,500 | 249 (1,800 | 1,500 | 4,070 | 884 | 840 222
1,070 1,120 249 | 1,590 | 1,590 | 3,690 797 835 222
6,870 |'1,480 | "930 | 249 | 1,220 | 1,820 | 3,510 | 84D | 598 222
10,800 | 1,270 | 797 | 249 | 1,270 | 1,820 | 2,400 | 975 | 1,370 222
5490 | 975| 674| 249 1,590 | 1,500 | 1,040 { 1,020 | 884 222
4,070 1 1,170 | 635 | 249 | 1,270 | 1,590 | 2,490 | 975| 707 222
6,870 | 1,500 | 525 | 395 1,020 | 1,560 | 2,840 1 975 | 635 213
13,800 2,490 | 490 | 714 | "240 | 17590 | 2,070.| 884 | 635 104
4,220 1 2,200 | 490 | 598 1,700 | 1,370 | 2,000 797 | 598 194
3,000 | 2,070 | 425 635 2,070 | 1,370 {2,810 756 | .560 194
3,020 | 2,020 | 425 | - 674 | 2,980 | 1,270 |-5,880 + @85 | 560 186
2,380 | 1, 413 | 756 2,078 1,220 1 2,080 | 560 | 560 175
2,600 | 1,700 | 413 | 1,370 | 2,070 | 1,270 | 2,340 560 | 560 | 169
2,170 | 2,340 | 395 | 1,500 | 1,040 | 1,170 {2,070 | . 580 | 525 159
2,070 | 1,500 | 365 | 2,490 [ 1,590 | 1,070 | 1,040 | 400 | 1,170 | , 159
5,830 | 1,370 | 425 (1,270 | 1,480 { 1,070 | 2,070 | 635 | 425 149
9,050 | 975 | 354|1,270 | 1,500 | 1,370 | 1,500 | 635 | 413 149
1,000 | 930 | 3834|1270 1,590 | 1,870 | 1,870 | 560 | 365 143
16,600 2,070 | 2,070 | 1,270 | 400 337 159
8,700 1,040 | 3,150 | 1,270 | 490 | ' 1320 183
4 vomeens 2,070 [ooooo.] 426 320 [.......
e Interpelated,.
NoTE.—Braced figures show mean discha fedod' lndieated based ou eomparison with ﬂowot
Mzddle Fork of Enogualmie River near N

o
: . 1
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Monthly discharge of North Fork of Skykomish River at Inder, Wash., for the year ending
Sept. 30, 1918..

[Drainage area, 143 square miles.]

Discharge in second-foet. Ruu-off.
Month. ) Per )
"' | Maximum. | Minfronm; | Mean. sglui?te Irchés, | Acre-fest.
. . . . mile. . S

820 187 327 2.29 2.64 20,100
1,440 280 641 4. 48 5,00 38,100
16,600 508 4,450 | .3L1 35.85 274,000
............ 674 | 1950 136 15.68 120,000
1,940 841 5.88 6.12 48,700
2,490 249 713 4.99 5.75 43,800
2,080 714 1,470 10.3 1149 87, 500
3,600 L,000] E70] 122, 14.07 108, 000
5,060 L0 2 17.6 19, 64 150,000
1,220 1425 , 6.10 7.03 53,600
1,370, 320 621 434 . 500 38,200
300 143 214 1.50 1.67 - 12,700
The year...u..ccaennne-- PN 16,600 143 1,370 9.58 129, 94 993, 000

SULTAN RIVER NEAR SULTAN, WASH.

Locarion.—In sec. 8, T.28 N, R.8 E,, at Horseshoe Bend, 44} miles north of Sultan
and mouth of river, Snohommh County

DrAINAGE sREA.—Not measured.

RECORDS AVAMABLE,—August 18, 1911, to September 30, 1918

Gaor.—Btevens continuous water-stage recorder on left bsnk a quarter of a mile
above Horseshoe Bend; inspected by city engineer of Everett. Prior to October
29, 1915, Lietz water-stage recorder at Camp Habecker 1} miles upstream.

stcnmem MEABUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—In canyon; control formed by large rocks, boulders, and
heavy gravel; not likely to change except at extremely high stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.6 feet at about
9 a. m. December 18 (from high-water mark in well; diecharge, 20,600 second-
feet); minimum stage from water-stage recorder, 0.61 foot at 7 p. m. Sepbember
29 (discharge, 77 second-feet).

1911-1918: Maximum stage same as above; minimum stage recorded, 4.52 feet
at Camp Habecker September 29, 1915 (discharge, 71 second-feet). :

Ice.—Stage-discharge relation seldom affected by ice. Water in stilling well freezes
during very cold weather. No ice during current year. .

DiversioNn.—None.

Rrcuration.—None. .

Acouracy.—Stage-discharge relation affected by backwater from dnft on control
October 1 to December 13. Drift removed and stage-discharge relation changed
on December 13 by high water. Rating curve for period October 1 to December
13 well defined below and poorly defined above 500 second-feet; curve for re-
mainder of year well defined throughout. Operation of water-stage recorder
satisfactory except for periods indicated in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table mean daily gage height
determined by inspecting recorder graph er, for days of considerable variation in
stage, by averaging results obtained by applying mean gage heights for shorter
intervals. Records excellent except for a few days in November and December

. when amount of backwater effoct is uncertain. '

CoorerATION.—Gage-height record furnished by city engineer of Everett, Wash.

.
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Digcharge measuremenis of Sultan River near Sultan, Wash:, dumtg the. year ending

Sept. 30, 1918.
Date. Madg by— 1260 | i || Date. Made by~ ronge | o
Dec. 20 | Newall snd Calkins.....| 466 sic'afsto Jan. 15 | T. B. Newell e 1 5%
eC, . Newall g faene an. . ewell...........
29 { Carson and Caikins. ... 1175 15100 May 7 mrtmdca.lkms 248| 7y
30 2 T | gam0 | 8. 325| 687
a1 9.63 sm s.pt.m oam:mndmm,.... .79 ol

Daily discharge, in second-feet, of Sultan River near Sulcan, Wash., for the year cndmg
Sept. 30, 1918 ;

Day. Oct. | Nov.{| Dee. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
570 | 5,060 4! o43| se3| si2| 83| 162 18

312| 4722160 255| 718|1,000] 695| 354| 288
1,750 | 642] 2,410 }1,480 | 247 1400 590 315| 18| 147

1,710 | 1,210 | 3,760 227 | 514 | 1,540 674 3288 164
1,080 | 6593 212 1,090 972| 315] 147 131
8351 781|3,100 2,580 | 198 40| 7s7]1,240| 283| 136| 125
5701 "55312,640 | 1,540 188 | 32| 764 | 1,340 285 131 122
42| 5% {200 1,210 180 80| 718|1,150| 304] 43| 118
354 | .1,400 | Lo | 1500 | 176} 1,940| 61012101 38| @Y | 4
304 | oi6| 1,000 | 3190 174 | L620| 5901, 412|180 112

20| 2,480 1,120 1,620 | 171 | 1,180 | 631|1,2¢0| 3151,

250 | 1,500 | 2120 | 1180 | 187 1§'& 695 | 1,710 |+ 248 1 %g
2591 8,370 | Loa| '&37| 170 740.| L,1s0| g2 | 354 108
208 |14,100| 1,120 | '631] 174| 78| 610| '787| 281 | 283! 104
210 |o13,000 | 1,180 { 814 G74| 616 8001 265 340, 102
193 | 28,300 | 1,700 22| sss| 78v| ew| 27| 340 %
179 | 4,740 | 1,760 386 .943| 764| 695| 291| 283 97
168 [o15,600 | 2,600 [\ 350 | 1,220 | 674 | 1,240 | 405 277 635 o4
157 | a5,600 | 1,580 ([ 674 S37|L,210) 51| 23| 784 o2
.28} 1,780 | 1,030 718 | 1,440 | L7200 | 653 | 237| 4 9
86| 1,200 787| 257 | 1,040 1,080 | 1,18 | 787 | 2641{ 340 %0
4571 5040 | 652 7|%350 ! 1,400 | 8891 764 | 205 551 o
328 | 1,940 Vo) L0010 803| 78] 182 es2| @8
81| 1,160 23| 3,670 1,000 | . 698 174 | 4 20
328 | 863 247 [ 2,010 | 863 | V7| a3 87
20| 2,130 |y go0 | 22| 1,500) 740 570 427| 328 283 84
400 | 10; 100 |(* 25| 1000| TI8| ‘300 427 W2| Y 82
70 | 8,280 271,000 787| 740 367{ 23| 220 31
520 | 13,000 . 1090 | ©016|1,000| 30¢| 198| 202 79
T8 | 4,810 L4l 94| L1s0| 354| 180 183 88
vevenns] 6,800 1,300 |.oneens| 5180 |.oiins 86| i72]......

T

¢ Estimated.

Nore.—Braced figures show mean discharge for periods indicated, as based on oumpsnson with-fiow of
neighboring streams.



8b
Monthly discharge of Sultan River. near Sultan, Wask., for the year ending Sept. $0,:1918.

Discharge in second-feet. .
.. X ) . Run-off in
v Month., Co : T Caretet.
Maximum.{ Minimum.| Mesn _
OOLODL. L. evesvotiesbecmrnrsnsecrasesneesnspendd T 190 ...c w0} 1
quemg);'..,.........:...‘.,.:.4.“.....;.......q,....f,‘\ 1.%'2?? . Zgg O ﬁ, m’;"%
: 5,060 |....... reres f‘m 112
3,190 297 9 51,600
3,670 71 803 49, 400
LM 460 9381 - 85,800
Lma| e 900 55, 300
I, ‘304 781 48, 500
412 168 266 16, 400
1,660 - 131 3| 23, 700
ool o WE L0868
15,600 ™ 1,020 740,000

'MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH HEND, WASE.

Locatron.—In NE. 38E.1sec. 10, T.23N.,,R.8E,, 1 mile southeast of North Bend
King County, and 2§ miles mve mnctxon th’h Nerth Fork.

Dzarnage arEa.—184 square miles (measured on topographic snd county mape).

Rmconne AVARLABLE.—August 10, 1907, to February 29,:1908; August 25, 1908, to
September 30, 1918. All records prior to October 1, 1915, published in Water-

~* Supply Pa.per 412, -

GaeE.—Btevens continuous water-stage recorder on leit bank installed August 7
1915; inspected by E. H. Robinson. Prior to Auguet 7, 1915 gagewas athighway
bndge 2} miles below present site.

DiscHARGE MEASURRMENTS.—Made by wading or Irom hxghwuy bndga at ongmal
station.

CHANNEL AND CONTROL.—Bed composed of large boulders Control Bhlits at extremely
high water. Left bank high; right bank low and hesvily wooded. Stage of zero
, flow, according to measmrements made September 15 1918, at ggge height —0.8
+0.3 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded dunng year, 12.16 feet at 10

" 8. m. December 18 (discharge, 18,300.second-feet); minimum stage recorded, 1.53
feet at 7 p. m. September 27 (discharge, 182 second+feet).
1907-1818: Maximum stage same as above; minimum stage recorded, 1.50 feet
at 1 p. m. September 30, 1915 (discharge, 146 second-feet).

Ice.—Stage-discharge relatién not affected by ice.

Drversions.—None. :

ReauraTion.—None.

Accuracy.—Stage-discharge relation changed December 18. Rating curves well
defined below 7,000 second-feet; extended above. Operation of water-stage
recorder satisfactory except as indicated in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table mean daily gage height
determined by inspecting recorder graph or, for days of considerable variation
in stage, by averaging results obtained by applying mean gage heights for shorter
intervals. Records prior to high water in December, excellent; for periods
when discharge was estimated, fair; for remainder of year good.

CoorEraTION,—Puget Sound Traction, Light & Power Co. furnished gage-height
record and made some discharge measurements.




36 SURFACE WATER SUPPLY, 1918, PART XII—A,

Discharge measurements of Middle Fork of Snogualmie River near North Bend, Wash.,
during the year ending Sept. 30, 1918.

. Ga; Dis- G Dis-

Date. Made by— helght. | charge. || D&te: Made by— hﬁm. charge.

| Secst, Feet, | Sec.ft.

Oct. 16 220 | Jan. 3 | Parker and Rebinson..| 5.03 ( 3,490

2 201 || Sept. 14 | Parker and Calkins....| 1.78 251

Jan. 2 3,810 15 | Calkins and Parker.....| 1.76 ' 248

Daily discha@e, in second-feet, of Middle Fork of Snoqualmie River near North Bend,
ash., for the year ending Sept. 30, 1918.

Day. Oct. | Nov, | Dec. | Jan. | Feb, | Mar. | Apr. | May. | Junme. | July. | Aug. '| Sept.

394 450 | 1,060 | 6,870 | 1,090 681 | 1,490 | 1,820 | 1,820 { 1,170 466 400

492 440 864 | 3,030 970 675 1 1,260 | 2,230 | 1,440 | 1,170 713 375

708 | 1,350-| 936 |3,710 | 7. 637 | 1,060 g,m 1,800 | 1,050 | 509 | 386

524 | 1,860 | “1,500 | 4,110 | 1,830 607 970 | 3,320 | 1,490 930 429 328

412 | 1,130 | 1,020 | 4,380 | 3,230 564 915 | 2,430 | 2,300 970 385 302

359 ( 1,060 | 1,130 | 3,750 | 3,060 | 537 | 876 |1,820 (3,150 | 915|. 366 | 208

311 | 808 885 | 4,200 | 3,150 498 922 | X, 540 | 3,480 899 357 290

286 ggs 747 | 8,400 | 2,160 471 11,130 | 1,540 | 3,150 | 930 395 283

272 7 | 1,260 ; 2,520 | 1,710 4451 1,820 | 1,340 | 3,230 970 986 280

356 | 481 | 1,060 | 1,880 | 3,880 | 424 | 2,080 | 1,210 | 3,750 | 1,060 | 1,880 | 276

246 | 445 | 2,670 | 2,230 | 3,050 1,760 |-1,260 { 3,150 | &3 | 1,710| 268

234 455 | 2,540 | 4,140 1,540 | 1,400 | 3,150 713 | 1,000 259

228 | 529 | 10,900 | 3,060 1,390 | 1,710 | 3, 655 | 810 258,

219 455 | 10,800 | 2,380 1,260 1 1,650 | 2,520 875 a8l 253

216 407 | 5,600 | 2,300 |}1,100 500 | 1,210 | 1,490 | 1,760 747 . 713 244

T 222 364 | 6,520 | 2,080 1,260 | 1,880 | 1,710 846 747, 244

225 343 | 5,850 | 2,380 1,440 | 1,650 | 1,950 816 694 235

213 | 3157 15,400 | 3,900 1,210 | 1,820 [ 1,540 | 803 | 823 229

208 301 | 7,310 2,600 1,340 | 1,820 | 1,600 733 | 1,460 223

304 ,040 | 1,880 a0 1,950 | 1,950 | 1,820 613 | 1,050 221

208 | 1,030 | 2,660 | 1,490 2,680 | 1,540 | 2,080 | 681 | 87| 221

225 836 | 6,800 | 1,300 1,800 2,680 | 1,340 | 2,160 595 970 212

603 | 8,760 | 1,260 g 2/230 | 1,300 | 2,080 | 543 | 1,000 | 207

337 | 491 | 2,300 | 4,420 | 554 2,160 |1,210 | 1,760 | 531 | 824 199

713| 618 1,710 | 3,230 | 543 1,650 | 1,000 | 1,600 | 498 | 681 102

............. 836 | 4557 2,840 {2,020] 767 1,440 | 1,000 | 1,490 | 607.| 625 186

812 | 4887110,300 | 1,600 | 668 | 1,440 | 1,300 | 1,000 | 1,300 | 625 | 572 184

1,040 | 11,800 | 1,760 613 | 1,380 | 1,400 | 1,340 | 1,260 537 514 186

476 | 808 | 15,400 | 1,820 |....... 1,440 | 1,760 | 1,950 | 1,000 | 498 | 466 | 192

417 (2,120 | 7,710 | 1,440 |....... 1,820 | 1,830 | 2,680 | 1,130 | 471 | 440 | 210

el 30 8,700 | 1,170 {....... 1,790 |....... 2,830 |s...... 45 4.

South forks near North Bend.

NoTE.—Braced figures show estimated mean discharge for periods indicated, based on flow of North and



SNOHOMISH RIVER BAGIN, * " " 8%

Monthly dwdmrge of Mufdlz “Fork of Snoqualmie River near North -Bend, Wuah. for the
- year ending Sept. 30,1918, ¥

(Dta{nage ares, 184 square miles.|

Discharge in second-feet. Run-bft,"*
. . L Lo
Month. . ’ Pet .
‘Meximum. | Miniznum. | Mean. ‘squiu'e Inches Acre-feet.
. mile
836 202 3 2.02 2.33 22,800
2,120 301 703 3.82 4.26 41, 800
15, 400 747 5,020 27.3 31.47 309,000
6,870 1,170 2,810 15.3 - 17.64 173,000
3,880 543 1,380 7.50 7.81 78, 600
.......................... 1,630 5.60 6.46 63,300
2,680 876 1,540 8.37 9.34 91, 600
3,320 1,000 1,750 9.51 10.96 | 108,000
3, 750 1,090 2,130 11.60 12.94 127,000
1,170 445 760 4.13 476 46, 700
1,930 357 763 4.15 4.78 - 46,900
400 184 264 1.38. 154 15,100
15, 400 184 1,550 8.42 114.29 1, 120,000

NORTH FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

YLocation.—In NE. } sec. 26, T. 24 N., R. 8 E., at Gabriel ranch, 2} miles above
mouth and 3% miles northeast of North Bend, King County.

DRAINAGE AREA ~—Appronmabely 102 square miles (measured on topographlc and
county maps).

- ReCORDS AVAILABLE.—July 4, 1907, to September 30, 1918. All records prior to
October 1, 1915, published in Water-Supply Paper 412. .

Gace.—Friez water-stage recorder on right bank 200 yards southeast of ranch house,
installed September 26, 1916; inspected by E. H. Robinson. Previous gages as
follows: July 21, 1907, to September 2, 1912, vertical 'staff at highway bridge one-
eighth mile above mouth; September 2, 1912, to September 26, 1916, Fuller and
Friez water-stage recorders at same site and datum.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 200 yards above mouth.

CGHANNEL AND CONTROL.—Bed composed of boulders and gravel; shifting at extremely
high stages. No well-defined control. Right bank not subject to overflow;
left bank fairly high, not subject to overflow except at extremely high stages.
Stage of zero flow, according to measurements made September 14, 1918, gage
height —0.4 40.2 foot. ' ’

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.80 feet at 7.30
a. m. December 18 (discharge, 9,890 second-feet); minimum stage recorded,
1.64 feet September 27 (discharge, 76 second-feet).

1907-1918: Maximum stage determined by leveling to high-water mark, 14. 5
feet November 18, 1911 (discharge, 11,100 second-feet); water above gage Nov-
ember 18, 19, 23, 24, 29, and 30, 1909, and stage may have exceeded that reached
in 1911. Minimum stage recorded 1.0 foot September 26-28, 1910 (discharge,
56 second feet). :

Toe.—Stage-discharge relation not affected. by ice.

Diverstons.—None.

ReaeuraTioNn.—None.

Accuracy.—Stage-discharge relation changed December 18. Ra.tmg curves well
defined below 4,000 second-feet; extended above. Operation of water-stage
recorder excellent except as indicated in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table the mean daily gage
height determined by inspecting recorder graph or, for days of censiderable
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. varigtion in stage, by averaging results obtained by applying mean gage heights
for shorter intervals. Partia; clogging of intake pipe caused lag of water stage
in well behind that in river. This caused slight uncertainty in daily records
for periods of rapidly changing stage, but had little or no effect on monthly records.
Records good.

CooreraTION.—Puget Sound ’I‘rwct.mn, Light & Power Co. furnished gage-height
record and made some dlschmge measurements.

chharge measurements of North Fork of Snoqualmie Rwer near North Bend, Wash.
during the year ending Sept. 80, 1918.

‘Date. | . Madeby— - | Pelent| Die i pa, Made by—
. )
Scc.-{t.,
Oct. 16 07 || Jan. 20| E. H, Robinson........
22 121 || Sept. ¥4 | Calkins and Parker.....
Jan. g ; %g 18 | Parker and Calkins.....

Daily discharge, in second-feet, of North Fork of Snogqualmie River near North Bend,-
ash., for the year ending Sept. 80, 1918. .

- g TR
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ang. | Sept.
205| 21| e58(3,500| 23| 342 00| 875| s18| 307| 18| 100
254 | 242 | 520|238 | 571 | 336 1,00 | 659 | 302] 284 ' 183
316| 756 | 5052000 58| a24| 500|1,310| 5% 229 | m
238 | 1,110 | 884 | 2,050 | 1,130 | 516 1510| 62| 252| 19| 163
196 | ‘726 | 654|2%340 | Lok0| 302| 478 D30 925 25| 1s1| 185
169| 70¢| e48|1,940 (1,880 | 288 | .443( 86 (1,210 22| 168| ‘148
148 B40 | 2,280 | 10880 | 268 | 453 1,310 157 140
136 | 413) 476 | 1,880 | 1,200 | 208 | 604| 810)|1,160| 216 166] 136
330( 0001410 1,040 2601{1,210 vnol 26| el 134
119 201 | 744 | 1,600 | 2540. 258 | 1,160 | 638 | 1,410 23¢|1,000| 128 -
13| 27/1,480 | 1,410 1,720 282| o61] esp|1,380| 298 i1,B10! 124
107 1,540 | 27220 | 1,260 | 247 | s50| 763 |1,160] 204 '534| 1
103| 2m1|82s0{ 1060 97| 23| ve| &0(100| 18| W1
100 | . 248)5,830 11,360 | 70¢| 3234 | es0| 70| ‘388 sz
98| 2232900 | 1)210| 680 242| 617 666 88| 177| 30|
115 3,010 | 1,160 | 590 266| e04|1,020| es0| 1s6| 336| 104
130 | 1853000, 14001 534 304! 73| '9e0| 72| 192 6| 102
15| 170|717 | 20400 | 478 | 67| o604 1,030| 553 18| 48] 98
107 | 164 1510 430| s22| 725! 'om| 64| 1| Mmo| 97
105 | 15 1120 | 397| 494 |1,180 | 1,040 | 604 | 17T a
100 358 [{H0| go5| 375| s71|1,460| 75| Bes| 199| awr| %0
ue| 34 704 | 361)1,240|1e10| 770! eap| 183| 448| 89
100 | 1323 || 758 | 371 |Too0|1110| 763 | e17| 16| 498 87
144 | o304 | 1,300 | 2,680 | 355 | 2,200 | 1000 | 695 159 87
376| 284 |1,060 2,000 330)2/160| '858| 652| 434| 157| 333| 84
612 267|1,680| 3,310 | 355(1,360| 740! eps| 408| 22| 04| 80
476 | 297 | 5,440 | T040 | 336 | 1010 702 o577 378 239 79
%68 | 674 [a5,700 | Tod0 | 322| '925| 70| e | 3| 20| 28| 80
284 | 505 (07,000 | 1,040 |.......| 68| 900| 900| 302| 95| 242/ 80
235 | o952 | 3020 826 |1l 1,210 | 942 |1,080| 807] 174| 234 (- 8
205 |...... 4480 688 oIllls 120 |....... 5160 |....... 157 204 feaeo.o.

o Estimated.
* Nore.~Braced figure shows mean discharge for period indicated, based on flow of l[lddle and South lorks

'
i
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Monthly dmhargc of North Fork of Snoqualmic River near North Bmd W‘Me for the
year-ending Sept. 80, 1918. . I P .

[Draiaage ares, 102 squerp miles} . ... . A UV,
Discharge in second-feet. Run-off.
« Month. B . o Per .
Maximum. | Minimum:} Méan. s;gzlare Inches. | Acre-féet.
8. .
612 % 185 191 2.20 12, 000
1,110 156 393 3.86 - 4.38 23,400
7,170 476 | 2,670| 262 | 30.21 m,%
3,590 638| 1,000 187 1810 8,

2,540 g‘fu’ 861 8.44 - ,8-7’ 47, 800
2,200 4 © 653 6.89" 731 40,100
1,460 443 925 8,09 9.03 49,100
il @@l oim oam) w
*307 157 208 Zoa|© LB 13,800
1,510 158 389 3.81 4.30 , 900
199 79 115 1.13 1.28 6,840
7,170 ) w 7.88 106.11 877,000

' BOUTH FORK OF SNOQUALMIE nmn AT NORTH BEND, WASH.

Locarion.—In SE. } sec.' 9, T. 23 N., R. 8E a.tCooperranch halfamﬂesouthof
North Benid, King County, and 3} miles above mouth. :

DRAINAGE AREA.—84 square miles (measured on topographic map).

HBCORDS AVAILABLE.—July 21, 1907, to February 29, 1908, and'Juna 26, 1608, to Sep-
teniber 30, 1918. All tecords prior to October 1, 1915, published in Water-Supply
Paper 412.

Gace.—Friez water-stage recorder on left bank at Cooper ranch, installed October 2,
1918; inspected by E. H. Robinson. Previous gages as follows: July 6, 1907, to
August 31, 1912, vertical staff at Northern Pacific Bssilwav bridge 23 miles above
mouth; September 1, 1912, to October 1, 1816 Fuller and Friez water-stage.
recorders at same site and datum.’ :

DiscHARGE MEASUREMENTS.—Made by wading or from cable 145 feet helow gage.

GHANNEL AND CONTROL.—Bed composed of gravel; sh.lftmg at extremely high utages
No well-defined control.

EXTREMES OP DISCHARGE,~Maximum stage during year from ws.ter—stage recorder
10.76 feet at 9 8. m. December 18 (discharge, 5,400 second-feet); minimum stage
1.65.feet at 6 a. m. September 29 (discharge, 88 second-feet). .

’ 1967-1918: Maximurm stage recorded, *“ Water over goge”’ November 3,4,19, 23,
and 29, 1909 (gage height and discharge not determined); xmmmum stage recorded
0.70 foot October 10, 11, 1908 (discharge, 68 second-feét).

Ice.—Stage-discharge relation not affected by ice.

Diversiong.—None. .

REGULATION.—None.

Accuracy.—Stage-discharge relation changed December 18. Rating curves well de-
fined below 3,000 second-feet; extended above. Operation of water-stage recorder
satisfactory. Daily discharge ascertained by applying to rating table mean daily
gage height determined by inspecting recorder graph or, for days of considerable
variation in stage, by averaging results obtained by applying mean gage heights
for shorter intervals. Partial clogging of intake pipe after December 18, caused
lag of water stage in well behind that in river. This caused slight uncertainty
in daily records for periods of rapidly changing stage, but had little or no effect
on monthly records. Records good.
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CoopEraTION.—Puget Sound Traction, Light & Power Co. furnished gage-height
record and made some discharge measurements.

D%schm‘ge measurements of South Fork of Snoqualmie River at North Bend, Wash., durmg
year ending Sept. 30, 1918.

Ga, Gage
_ height | Dis- ‘ height | Dis-

Date. Made by (gil%er charge. Date. , Made by— (river |charge.
gage). gage).

Feet. | Sec.ft. . Feet. Sn.{i.l
QOct. 12? E. E. Robinson........ %gg 8; Apr. g E. H. Robinson ........ -;:88

Jan. 2 'fééker'iﬁ&'ﬁéﬁfﬁé&i"' 6.01| 2,010 || Sept. 14 *Parker andCaikins. ]| L7 )
3| G. L. Parker........... 5.09 1,500 17 | Calkins and Parker..... 1.73 103
19 | E. H. Robinson,,[.1]. 420 | 1,020 :

Daily discharge, in seoond feet, of South Fork of Snogualmie River at North Bend, Wash.,
Jor the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. [ Apr. [ May. | June. | July. { Aug. | Sept.
124 | 188 377 8,550 | 430 &E 868 | 748 836 | 145 188
126 | 138 | 341)1,950 428 | 7 936 | 638 326| 185
165 258 353 | 1,600 617 425 @60 | 1,080 576 307 160 170
145 404 504 1 1,800 |- 725 417 617 1 1,240 617 292 137 162
1281 3327 404 1,830 1,140 403 | 396|1,040| 793, 202] 137 154
18 205 478 | 1,540 § 1,240 89 576 | -840 282 150¢
114 254 1,830 | 1,270 376 576 748 | 1,040 278 140 142
1091 220 3771,490} 1,010 376; 617 728 -3 | 47 187
107| 196 441.1,160| 887 372 770| 660 911| 267| 228 130
105 184 462 960 | 1,410 369 596 | 1,010 288 348 124
105 172 746 | 1,040 | 1,240 359 887 617 11 276 439 119

1741 1,160 | 1,540 | 1,040 | 356{ 816| 703| 887 | 249 307 115
98 196.1 3,540 | 1,240 887 346 770 770 936 232 246 | - 109
96 174 | 4,560 | 1,080 793 336 748 770 770 220 212 100
84| 163 {2,740 |1,010| 725 348| 703| 725| 638| 22| 223 107
660 | 362! 660 748| 506 .340{ ..221| ' 106
638 306 681 748 660 232 212 104
596 511 8 770 576 232 1
5565 503-| ' 660 748 555 221 476, 102
511 515 793 770 576 215 410 100
480 576 | 1,010 703 506 215 320 1
458 863 | 1,110 660 817 199 326 100
472 863 | 1,010 638 506 191 343 96
439 | 1,110 985 617 535 178 307 28
425 | 1,190 240 576 484 170 276
472 985 770 385 448 172 249 k23
454 840 748 393 175 229 N
428 793| 7T70| 617 383 160 221 0
793 | 80| 793 | 349 154| 210 90
a 887 911 343 147 202 94
936 {.......] 986 ....... 140 193 |ocvvens !
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Monthly discharge of South Fork of Snoqualmie River at Notth Bend,. Wash., for the year
ending Sept. 30, 1918.

[Drainage area, 84 square mjles.]

Dischayge in second-feet. Run-off.
Month. ) Per 4
Maximum. | Minimum.| Mean. | square Inches. | Acrefeet.
e.
249 91 125 . L49 L72 7,690
494 138 210 2. 60 2.79 12, 500
5,100 841 2,000 244 2813 126, 000
3,550 681 1,250| 149 17.18 76,900
1,410 425 745 8,87 9.24 - 41,400
1,190 338 577 6.87 7.92 38, 500
1,110 576 778 9.24 10.31 48, 200
1,240 555 763 9,08 10.47 48,960
1,040 343 670 7.98 8.90 39,900
336 140 232 2.78 3.18 14,?”
476 137 246 2.93 3.38 15, 100
188 %0 118 140 1.5 7,020
5,100 %0 848 7.7 104.78 ‘ 469, 000

.

STILAGUAMISH RIVER BASIN.
DEER CREEK AT 080, WASH,

Locarion.—In sec. 5, T. 32 N, R. 7 W., 1} miles above junction with North Fork of
- Stilaguamish River and 1}-miles from Oso, Snochomish Gounty.

DRAINAGE AREA.—84 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 11, 1917, to September 30, 1818,

Gace.—Stevens continuous water-stage recorder on left bank about 250 feet below
mouth of 3-mile steep rock canyon; inspected successively by H. H. Tinker, H. E.
Holmstad, C. L. Kamm, Z. Almy, and W. A. Palmer. Gage datum lowered 0.50
foot on August 13, 1918.

DiscHARGE MEASUREMENTS.—Made by wading or from highway bridge at Oso 13
miles downstream.

CHANNNEL AND cONTROL)—DBed composed of boulders a.nd gravel overlying bedrock.
Control practically permanent. Banks high. One channel at all stages. Stage
of zero flow, —0.2 0.1 foot, determined September 12, 1918,

EXTREMES OF DISCHARGE.—Maximum stage during petiod of records, 10.05 feet Decem-
ber 18, 1917, from high-water mark in well (discharge, 9,300 second-feet); minimum
stage recorded, 0.59 footat 6 p. m. September 29, 1918 (discharge, 30 second-feet).

TcE. —Stage-discharge relation not affected by ice...

Diversionsi—None.

RecuraTion.—None.

Accuracy.—Stage-discharge relation perrsanent. Rating curve well defined below
3,000 second-feet; extended above. Operation of water-stage recorder satis-
factory except as indicated in footnote to table of daily discharge. Daily dis-
charge ascertained by applying to rating table mean daily gage-height deter-.
mined by inspecting recorder graph or, for days of considerable variation in stage,
by averaging results obtained by applying mean gage heights for shorter intervals,
Records excellent except for extreme high water and for periods when water-
stage recorder was not operating.

CoOPERATION.—Station maintained in cooperation with Western Power Co.

L
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Discharge measurements of Deer Creek at Oso, Wash., during the period Aug. 4; 1917, ¥
" Sept. 39, 1918,

Gage | Dis- _ Qs Dis-
Date. Made by— height. | charge. || D8t Made by height. | charge.
Feet. | See.-ft. Sec.-ft.
1.08 153 it Apr. 27 404
9| | Mey 18 i
. ay
1.25 1 2 308
4,47 1,900 || June 6 668
2.23 531 7 554
413 1,800 || Aug. 13 142
409 1610 14 128
8.07 60 || Sept. 13 41
2.29 544 12 45
.88 ‘18 4 ﬂ’

NoTE.—Gage datum lowered 0.50 foot on Aug. 13, 1918.

Daily discharge, in seoond -feet, of Deer Creck at Oso, Wash., for the period Aug. 11, 1917,
to Sept. 30, 1918.

Day. Aug. | Sept. Day. Aug. | Bept. Day. Aug. | Sept.
53 98 189°)f 21 8" 51
52 98 14 |l 22, 79 51
51 97 WBRER B 73 49
50 93 9 || 24 69 48
., 49 89 79 Y 25. 86 2
54 87 70 {|.26 62 561
] 83 63 || 27 66 418
00 79 . 58 || 28. 59 518
59 7 56 |j 20... 57 216 -
a m 53 jj-80.. 56 137
X |l 8t--- 84 |........
Nov. | Der, | Jan. | Feb. | Mar. | Apr.'| May. | June. | July. | Atg. | Sept.
178 434 | 2,440 373 &0 560 n? 86 73
344 356 | 1,170 345 399 752 634 108 75 67
,540 | 418 | 2,450 | 580 334 048 | 47| - 97 55 63
,360 | 677 | 1,010 | 2,200 [{ .0 | 281 840 471 30 41 60
732 | 344 | 1,530 | 1,850 29| 656 3532| 88| 87 56
628 | 338 | 2,410 2,050 272| 510 .ed9 83 37 54
396 | 268 1,710 1,510 331 520 ‘628 81 43 51
, 293 349 | 1,040 726 b33 538 | 490 554 77 87 50
230 | 1,160 | ‘860 |1,020 [ 106 (1,100 | 434 sso| 78| 108 49
200 568 812 { 1,900 104 829 422 827 130 874 48
77 180[1,300| '670.] 817} 108 | 611/ 47| 861 18| 540 48
74 200 703 | 1,770 812 138 554 499 514 82 230 44
60| 182 (5,150 | 802 462 | 117 511 | 497| deb 0 159 43
66| 153 837| 359 112| 438 450 | 422 0, 12 13
64| 137 749| 300 140 403| 466| 315 64| 162 41
| 622 275 189 419 | 535 302 63 156 49
1,80 258 38| 411 '530| 308 61| 131 39
3,560 ( 1,940 | 237 1,250 327! 81| 240 | 304 38
. ggzg 449 991 237 58 290 37
206 648 861 873 245 220 173 37
4741 186 1,2501 9251 5801 250 ‘1681 133
480 2,510 | 802 450 | 250 89| 491 37
824 | 661 930 | 696 408 230 74| 380 37
533 |'1,960 || 3,040 | 668/ 331{ 195| -65{ 27|
42| '852 |l 1o |1,930 408 312| 163| 66| 150 36
923 | 546 870 | -442 | .302| 163 | 308 | 131 35
3,440 | . 452 450 | 338 153 172 112 34
023,80 722 7202| 494 47| 188)- 1t "
438 }4 620 | 396 |-eeenet 708 | 600 52| 120 87 90 31
’ 426 1....... 850 623 783 120 75 84
3,880 | 396 |....... 726 |....... 640 |....... 68 T8 levsraee

Rlivo'm .~—Braced figures show estimated mean discharge for periods indicated, based on M of Bultan
ver.
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HMlydegaowa Cheek at Gen, me..forthcmd.dug 11, 19;7 tq&pt. 39,

{Dmluum,uaqummt U

Discharge in second-feet. . : ¢ Run-aff, -
. Por [ .- N Lt
. . Maximum. | Mipimgm. | Mean. | ,sgm » | Inches. | Acre-feet.

oo . 07 3,260

1.43 1.60 7,140

...................... 10,400

2.18 2.51 11,300

4.86 5. 42 24,300

25.8 29.74 133, 000

13.2 15.22 , 200

7.55 1.86 35, 200

7.38 8.48 38,000

6.37 .1 31,800

871 7.74 34,700

4.46 4.96 00

123 1.42 6,330

2.17 2.50 11, 200

527 .59 2,640

6.89 - 93.58 419,000

‘BKAGIT RIVER BASIN.

SEKAGIT RIVER AT REFLECTOR BAR, NEAR MABBLEMOUNT, WASH,

Location.—In sec. 8, T. 37 N., R. 13 E (unsurveyed) at Reflector Bar ranger station,
just ‘below mouth of Canyon Diablo, three-quarters of a mile above Stetattle
Creek, 1} miles below Thunder Creek, and 23 miles (by-trail) northeast of Marble-
mount, Whatcom County.

DrainaeE AREA.—Not measured.

REecorps AvaLasre.—December 6, 1913, to September 30, 1918.

GacE.—Stevens continuous water-stage recorder on right bank, 75 feet below mouth
of Canyon Diablo, installed April 18, 1914; inspected by Thomas Thompson,
F. E. Davis, Glee Davis, and Mrs. L.J. Davis. Prior to April 13, 1914, inclined
staff at same site but at datum 2.00 feet higher.

DiscHARGE MEASUREMENTS.—Made from cable 50 feet below gage

CHANNEL AND CoNTtROL.—Bed composed of gravel and boulders, Control 200 foet
below gage composed of large boulders, gravel, and gand; may shift during floods.
One channel at all stages. Banks not subject to overflow. 4

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
12.0 feet at 6.30 p. m. December 29 (discharge, 37,300 second-feet); minimun
stage from recorder, 1.84 feet at 2 p. m. October 31 (digchagge, 786 second-feet).

1013-1918; Maximum stage same as above; minimum stage recorded, 1.74 feet
from 1 to 10 a. m. January 28, 1918 (discharge, 707 second-feet). Hydrographic
comparison with flow of Sauk River at Datrington, Baker River near Concrete,

_and Skagit River near Sedro Woolley, and study of weather records indicate that
discharge may have been 700 second-foet Junuary 12, 18, and 31, 1916. X

Yom.—Stage-discharge relation not affected by ice. ,

Drversions.—None.

Rnem'now .—None.

* 70065—~22—wsP 482-——4
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Accuraoy.—S8tage-discharge relation changed during flood on December 29. Rating
curves well defined. Operation of water-stage recorder not entirely eatisfactory,
but good during critical periods. Gage-height record somewhat uncertain owing
to partial clogging of intake pipe. Daily discharge ascertained by applying to
rating table mean daily gage height determined by inspecting recorder graph.
Records fair.

CoorErATION.—Station maintained in cooperation with United States Forest Service
and Skagit Power Co. until about July 1, 1918, since which date the city engineer
of Seattle has furnished gage-height record.

Discharge measurements of Skagit River at Reflector Bar, near Marblemount, Wash,,
during the year ending Sept. 80, 1918. .

[Made by J. B. Stewart.]

Gage Dis-
Date. height.s | charge.
Feet, Sec.-ft.
5.81 9,
6.00 | 10,000
8.62 22,300
8.71 21,000
800 18200
7.07| 14,100
6.84 13,

o Outside gage.

Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemount,
. Wash., for the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,200 | 1,620 9,380 | 9,380 | 8,140 | 5,300 | 3,320

2,180 | 1,550 15 474 | 10,000 | 8,140 | 7,850 | 5, 2,700

2,400 | 1,360 |{* 11,400 { 7,000 | 7,000 | 4, 2,470

2,800 | 1,530 13,300 | 7,280 | 6,600 | 3,900 | 2,430

3,110 | 1,460 | 3,130 | 11,800 | 7,850 | 6,600 | 3,880 | 2,510

3,110 | 1,420 | 3,110 | 10,000 | 10,000 | 6,200 | 3,990 | 2,600

3,110 | 1,430 | 3, 8,750 | 13,700 | 6,600 | 3,880 | 2,600

3,370 | 1,420 | 3,430 | 7,850 | 15,800 | 7,000 | 3,880 | 2,600

3,620 | 1,400 | 7,000 | 7,280 | 16,600 | §,140 | 3,650 | 2,800

3,880 | 1,350 | 5,430 | 6,730 | 21,500 | 9,380 | 3,650 | 2,800

3,650 | 1,300 | 5,680 | 7,000 | 20,200 | 7,280 | 4,220 | 2,700

'430 | 1,270 | 5,810 | 7,850 | 18,800 | 6,330 | 3,650 | 2,800

3,110 | 1,240 | 5,430 | 9,380 | 21,800 | 6,070 | 3,650 | 2,700

2,900 | 1,200 | 5,060 | 10,400 | 20,100 | 6,600 | 3,760 | . 2,600

2,700 | 1,160 | 4,570 | 11,800 | 14,500 | 8,440 | 4,100 | 2,600

2,510 | 1,150 | 4,340 | 11,100 | 11,800 | 8,750 | 3,760 | . 2,510

, 430 | 1,220 | 3,900 | 10, 12,600 | 8,750 | 3,430 [ 2,700

2,180 | 1,560.| 3,760 | 9,060 | 12,200 | 8,750 | 3,650 [ 2,700

2,000 | 1,360 | 3,650 | 8,140 | 11,400 | 8,140 | 3,430 | 2,900

1,920 | 1,630 | 5,060 | 7, 11,400 | 6,860 {3,000 | 2,800

4, 4,140 ) 3,760 | 1,910 | 1,780 | 7,000 | 6,460 | 13,300 | 5,040 | 3,320 | 2,450
3,800 | 3,480 . ,600 | 7,560 | 6,070 | 14,900 | 5,300 | 3,430 210
2,900 | 2,900 1,910 | 2,700 | 7,560 | 5, 14,100 | 5,300 | 3,650 | 1,870
2,290 | 2,460 1,800 | 3,110 | 7,850 | &, 12,200 | 5,180 | 3,650 | 1,720
2,040 | 2,290 1,750 | 3,760 | 7,280 | 4,930 | 10,400 | 4,930 | 3,430 | 1,680
1,780 | 2,210 |{39%0 | 1,790 | 3,540 | 6,600 | 4,810 | 10,000 | 4,570 | 3,430 | 1,640
1,740 | 2,720 1,630 | 3,320 | 6,460 | 4,810 | 9,710 | 4,570 | 3,000°| 1,600
1,840 | 5,780 1,620 | 3,110 | 6,600 | &, 8,440 | 4,600 | 2,600 | 1,560
neeo 2200 L. 7,560 | 7, 7560 | 5,060 | 2,800 | 1,520
1,620 (24,400 |}  |..oilll 3,110 | 8,440 | 9,710 | 7, ,060 { 3,000 | 2,400
ceeeees|23,500 § 2,230 |.oeenl)  [eeenns 10,700 {..oueues) 5,380 | 3,430 |uueens

NoTE.—Gage-height record incorrect for following ods for which discharge wag inm?olated or esti-
gnked n;om %aéﬁgilfgggggelght record and weather rg?;irds, Oct.’4-7, Dec. 2-7, Jan. 22 to Feb. 10, Mar. 29
DT, 4, and Sept. A .
Braoced figures show mean discharge for periods indicated.
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Monthly discharge of Skagit River at Reflector Bar, near Marblemount, Wash., jor the
year ending Sept. 30, 1918

Discharge in second-fest.
Run-off in
Month, aere-feet.
’ Maximum. | Minimum. | Mean.
4,020 813 1,580 97,200
4,970 17| 1,840 109, 000
27, 200 1,120| 5,000 313, 000
31,200 2,230 7,220 444, 000
3,880 1,620 | 2,530 141, 000
3,760 1,150 ] 1,980 122,000
8,440 30| 5210 314,000
13, 300 4,810 | 8,380 515,000
21, 800 A 12,700 756,000
9, 380 4,570 6,620 )
5, 560 2,600 3 228, 000
3,320 1520 2420 . 144,000
31,200 l 813 | 4,060 3,560,000

SEAGIT RIVER NEAR SEDRO WOOLLEY, WASH.

Locarion.—In NW. 1 sec. 38, T. 35 N., R. 4 E., at Northern Pacific Railway bridge,
three-fourths mile below intake of Beatty’s Slough, 14 miles south of Sedro Woolley
Skagit County, 21 miles above mouth and 32 miles below Baker River,

DrAINAGE AREA.—2,930 square miles (measured on General Land Office and British
Columbis maps).

REcorps AvamaBLE.—May 1, 1908, to September 30, 1918

GageE.—Chain gage on railway bndge, installed September 27, 1916; read by E. J.
Woods. Prior to September 27, 1918, vertical staff on upstream draw guard of
railway bridge and temporary vertical staff, installed September 25, 1915, used
when stage was below 37 feet, on downstream side of group of piles, 50 feet
above third concrete pier of railway bridge from left bank;at same datum. Zero
of gage set at elevation of extreme low water in Puget Sound.

DiscHARGE MEASUREMENTS.—Made from highway bridge one-third mile above
gage. Beatty’s Slough measured from highway bridge.

CHANNEL AND CONTROL.—Gravel; shifts at high stages. Banks not subject to over-
flow except during floods.

EXTREMES OF DISCHARGE,—Maximum stage during year determined from high-
water marks 54.9 feet at 4,30 a. m. December 30 (discharge, 151,000 second-feet);
minimum stage recorded, 32.70 feet October 21 (discharge, 4,230 second-feet).

1908-1918: Maximum stage recorded same as above; discha.rge probably greater
November 30, 1909, rating curve not well defined; minimum stage recorded, 32.3
feet September 29-30 and October 10-11, 1915 (discharge, 2,740 second-feet)

Ice.—Stage-discharge relation seldom affected by ice.

DrversioN.—Beatty’s Slough carries from 1.5 per cent of total flow at low stages to 8
per cent at high stages. Amount determined at each visit and added to flow
measured in main channel,

REegurarion.—None.

Accuracy.—Stage-discharge relation changed December 19, January 3 to February
7, June 8, and July 19 to August 8. Rating curves fairly well defined. Gage
read once daily to hundredths. Practically no diurnal fluctuation. Daily dis-
charge ascertained by applying daily gage height to rating table; shifting-control
method used, January 3 to February 7 and July 19 to August 8. Records good.



Dis-
. | charge.

height.

Made by—

AR B5E88 £883% gzamy
w - H
; 5 28R a8
| |2 ies sead seme
£ g83s8 s3maz Emssse
s SRENT HYyyy Sngged
H $898% gmgEs smsas
s BETEE BEYFd SR |
5 ESERS 8383% 38g3R8S

Date,

R e TN S S Ty

[EREE RYRYN SERaEy

Apr.

Dis-

charge.

s33%8 sgsss sEsaes

noe on n om

g
y
y
>
el
4
)
&
g
?

ending Sept. 30, 1918.

Beght.

ending Sept. 30, 1918.
Mar

Feet. | Sec.

SUBFACE WATER SUPPLY, 1018, PART XII—A.,

Made by—

ge - measurements of Skagit River near Sedro Woolley, Wash., during the year

SoSds JERRE QL84
2 $828% ZRRBR 8RB !
SRR = e’ b woes ; ;g
RS ; == s e
g SRESE 88388 33888%
s g YOSNR Sddue

d-feet, of Skogit River near Sedro Woolley, Wash., for the year

g8388 23383 szgses

Dec.

arge, in secon

Nov.

.

Date. |

46

Daily disch
Day.l Oct




- SKAGIT RIVER BABIN. - .7 - - 47

Monthly discharge of Skagit River near Sedro Woolley, Wash. fw the year ending Sept.
30, 1918.

{Drainage area, 2,930 square miles.}

. Discha.rga in second-feet. » " Run-off.
Month. . Per
Maximum. | Minimum. | Meag. | square Inches. | Acre-foe,
e. .
19, 500 4,230 7,260 2,48 L 2.8 448
- 29, 500 ?950 10, 700 3.65 407 437,
140,000 680 | 35,400 12.1 13.65 2,3%,%
112,600 12400 | 31,700 10.8 12.65 | 1,050,
25,500 7,680 | 14,000 4,78 4.98 ‘778,000
30, 500 5,780 | 11,300 3.86 445 805,000
23, 600 11,400 | 16,600 5.67 6.33 988,000
37,100 13,100 22,200 7.58 8.74 1, 380,000
61,000 |- 17,300 | 38,400 | 124 13.83 | 2170,000
32,700 16,100 | 23100 | . 7.8 9.08 | 1,420,
17,300 9,810 | 13,100 4.47 5.15 206,
11,409 ,000 | 8,540 2.9 3%
140,000 4,230 | 19,200 6.55 £0.14 | 13,900,000

NORTH FORK OF SAUK RIVER NEAR BARLOW PASS, WASH.

Location.—In sec. 14, T. 30 N, R. 11 E., 500 fect below dam site, 2} miles above
confluence with South Fork, and 7 miles northeast of Barlow Pass, Snohomish

~ County.

DRAINAGE AREA.—T76 square miles (measured on wpographxc haps).

REconps AvpmmasLe.—Qctober:l, 1917, to September 30, 1918.

.Gage.—Vertical staff on right bank ch,ober 1 to 8, and January 22 to September 1;
on left bank, epposite, September 2 to 80. Stevens contintious water-stage
recorder on right bank at same site as staff gage, October 9 to December 29,
destroyed by floods and record after December 22 lost. All gages referred to
same datum; staff gage read by H. W. Twa; recorder inspected by Nicolai Aall.

DISCHARGE MEASUREMENTS.—Made by wading near cable or from cable one-third
mile above gage.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders; banke hlgh onn
channel at all stages. Principal control composed of boulders about 50 feet
below gage; shifting. , ’

EXTREMES OF DISCHARGE.—Maximum stage during the year, as determined by
leveling to high-water mark, 14.0 feet on December 29 (discharge, 11,000 second~
feet); minimum stage recorded, 1.00 foot, probably on October 20 {discharge,
75 second-feet).

Ice.—None.

DiversioNs.—None.

REGULATION.—NoODE.

Accuracy.—Stage-discharge relation changed often during the fall of year and during
flood of June 13, permanent for remainder of year. Rating curves well defined
between 100 and 2,500 second-feet; extended to 11,000 second-feet by study of
flood-peak discharge at all stations on Sauk and Skagit rivers. October 1 to 8,
staff gage read twice daily to hundredths. Water-stage recorder in operation
October 9 to December 22, Staff gage read three times daily to hundredths
January 22 to September 30. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good, January 22 to September 30;
fair for remainder of year.

CoorERATION.—Station maintained in cooperation with American Nitrogen Prod-
ucts Co.
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Discharge measurements of North Fork of Sauk River near Barlow Pass, Wash., during
the period Sept. 30, 1917, to Sept. 30, 1918.

Date. Made by— hGe et chl:rigg'e Date. Made by— height. chD,isrg'e,
Feet. | Sec.ft. Feet. | See-ft
1.70 50 || Apr. 3 2.93 344
2.30 212 22 5.25 867
2.29 211 30 |. 5.43 888
1.47 179 || May 9 | 4,70 706
sl ) "z e
2.78 342 (| June 2 4.656 604
2.07 214 6 6.97| 1,3%0
1.60 144 9 8.20 2,180
1.27 111 29 5.47 880
3.08 375 || July 13 4.25 574

Nore.—Gage heights corrected to datum established Oct. 9, 1918.

Daily discharge, in second-feet, of North Fork of Seuk River near Barlow Pass., Waah.,
for the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
165 | 140 260 202 | 155! 422 952 | 830|1,040| 389 240
202 229 284 | 148 ( 386 (|1,070( 706 945 | 456 210
284 222 |41,600 | 202 | 147 | 350 | 1,270 | 634 | 827
244 236 305 | 41| 334 |1,58 | 758| 800 | 3l 196
207 || - ggo| 207 450 | 134| 316 |1,270| 952 | 800 196
168 200 498 | 125) 316)1,010) 1,350 73] 320 196
161 186 431 126 325| '92311,880| 800| 302 196
154 180 [$1,000 | 377| 127| 877| 785|1,800| 855| 311 182
144 | 186 359 | 123| 590 706 |2,050| 975| 328 203
138 | 180 805 | 121| 612| 681288 1,000 390 189
129 180 |7 510 377 17| 612 8392120 648] 428 196
125 | 193 2| 114 612 8392050 | 602) 328 198
12| 173 600 | 316] 110| 508| 895{2,500| 558 302 189
121 | 154 202| 110 | 488|1,040 | 1,98 | 698 302 189
05| 138{ 975 276 | 112 | 450 981 |1,38 | 885 | 336 189
108 | 125 | 1,700 260 | 116 | 413 | 895|1,300| 85| 286 189
101§ 117 | 1,300 244 | 120| 877 | 83911,480( 885| 270 189
94! 110 | 3,220 229 | 200| 363 785|1,260| 800 | 381 176

108 | 2,250 {» 600 | 214 | 168 706 | 1,260 | 648 | 336 182
268 | 1,210 193 | 186 590 634 )1,380] 526 286 176
801 55| s68 186 | 222| 85| 569{1,740| 456 286 157
877 (1,200 440} 1881 395| 867! 5481,860! 428| 345 140
318 193 895 | 528 |1,630 | 428 | 204 125
284 508} 173 | 342| 923| 4881430 428| 262 115
284 (4 690 431{ 172 548 | 785 | 460 (1,260 418 262 12
110 | 286 305 169 | 634 706 1,260 | 436 | 262 114
252 377| 161 | 488 | 681 | 498 |1,140| 399 | 282 187
300 368| 156 413| 706| 590 | 95| 399 210 143
95| 260 (13,950 | 334 |....... 377| 839 812 885 | 399 210 151
88| 276 ) 450 | 923 | 1,070 945| 309 | 232 176
102 [....... 478 |....... 1,040 |....... 3% | 240.......

Nore.—Braced figures show mean discharge for periods indicated; for October and November based
on range of stage, and for remaining periods based on comparison with flow of Sauk River.
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Monthly discharge of North Fork of Sauk River near Barlow Pass, Wash., for the year
ending Sept. 30, 1918.

{Drainage area, 76 square miles.]
Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sglt;lare Inches. | Acre-feet,
e.
(182 174 2.01 8,120
254 3.34 3.73 15,100
1,290 17.0 19.60 . 79,300
757 9.96 11.48 46,500
283 3.72 3.87 15,700
238 3.13 3.61 14, 600
565 7.43 8.29 33, 600
831 10.9 12,57 51,100
1,450 10.1 21.31 88,300
663 8.72 10.05 40, 800
308 4.05 4.87 18, 900
175 2.30 2.57 10, 400
581 7.64 103.76 420, 000

SAUX RIVER ABOVE WHITECHUCK RIVER, NEAR DARRINGTON, WASH.

LocatioN.—In NW. } sec. 24, T. 31 N., R. 10 E., half a mile above Whitechuck
River and 9} miles southeast of Darrington, Snohomish County, '

DRAINAGE AREA.—152 square miles (measured on topographic maps).

RECORDS AvAILABLE.—August 20 to November 17, 1910 (fragmentary). October 1,
1917, to September 30, 1918. ’

Gace.—Stevens continuous water-stage recorder on right bank; inspected by Nicolai
Aall. Gage used in 1910 was inclined staff on left bank one-eighth mile above
Whitechuck River.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 75 feet below gage.

CHANNEL AND cONTROL.—Bed composed of gravel and boulders; shifting. Principal
control about 150 feet below gage; shifted during high water. Banks high; not
subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 13.3 feet at
8 a. m. December 29 (discharge, 21,000 second-feet); minimum discharge esti-
mated as 220 second-feet on September 25, when recorder was not in operation.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None. .

REecuLATION.—NoOne.

Accuracy.—Stage-discharge relation changed February 5 to 20. Rating curve used
October 1 to February 4 well defined below 2,500 second-feet; extended to 21,000
second-feet by form of later curve and by study of flood-peak discharge at all
stations on Sauk and Skagit rivers. Rating curve used February 21 to September
30, well defined below 4,000 second-feet. Operation of water-stage recorder
satisfactory except as indicated in footnote to table of daily discharge. From
March 25 to June 14 intake partly clogged. Daily discharge ascertained by
applying to rating table mean daily gage height determined by inspecting recorder
graph or, for days of considerable variation in stage, by averaging results obtained
by applying mean gage heights for shorter intervals; shifting-control method
used February 5 to 20. Records good except for periods estimated and days of
extreme high water, for which they are fair.

CooreraTioN.—Station maintained in cooperation with American Nitrogen Products

* Co.
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Discharge measurements of Sauk River above Whitechuck River, near Darrington, Wash.
during the yenr ending Sept. 30, 1918.

Ga Dis- g -G Dis-

Date. Made by: t.| charge. | Date- Made'by height, | charge,

Sw.gé Feet. | Sec.ft.

QOct. 12 May 16 ! Nicolai Aall............ 4.07 1,610

Nov. 7 637 17 | Lasley Lee 4.01 | 1,500

Jan. 11 1,670 27 | Nicolai 3.44 919

Feb. 24 |. 466 || Jume 8 |.....do 5.12 | 8,010

Mar, 11 |. 307 . do 4.00 1,620

27 |. 1,120 || July & |.....do 3.88 | 1,890

Apr. 8. 870 || Aug. 10 |..... do. - 3.55 987
27 1,390

Daily discharge, in second-feet, of Sauk River above Whitechuck River, near Darrington,
Wash., for the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept.
388 | 500 | 7,380 | 848| 408)1,120 1,860 | 1,700 | 784 | 4908
392 | 47| 4,420| 825 | 414 970 1,520 [ 1,720 | 1,010 | 451
1,300 | 458 | 3,770 | 848 408 856 1,320 | 1,500 '705 | 308
g0 | L3 B0 | 410|410 | 3787 818 L2013 61| 373
825 484 3,770 | 2,000 373| 776 (12,100 | 1,520 | 1,430 | 560
871 463 13,520 | 1,930 | 356 | 760 2,140 | 1,400 | 576
630 | 407 |3)280 | 1,860 | 938 | 768 $,130 | 1,446 | 5691} 340
546 |. 383 2,720 | 1,360 | 333 s% , 3,180 ( 1,560 | 569
479 | 484'[ 2200 1,190 | 327 1,320 1,330 | 3,080 | 1,790 | 625
432 | 470 (1790 [ 2,000 | 8223130 | 1,27 | 3,79 | 2,000 | 952
30| 47| ers|1,720 | 1,58 | 317 {1,570 | 1,300 | 3,450 | 1,300 | 1,010
432 | 633117020 | 1,280 | 322 | 1,460 | 1,460 | 3,050 | 1,140 | 720 ||
417 | 2,580 | 1,660 | 1,040 | 317 | 1,320 | 1,720 | 3,250 | 1,080 | 618
a7¢ | 5,020 | 1,520 | 'ss9 | 311 1,160 | 1,860 | 3,530 {1,260 590 [} 330
351| 3,320 | 1,430 | 800 | 322|1,050 | 1,790 | 2,360,| 1,530 | 625
321 | 5,620 [ 1,330 | 736 | 361 . 961 | 1,650 | 2,210 | 1,580 | 604
304 ﬁ’u" 1,680 | 668 414 | 925 | 1,540 | 2,580 [ 1,630 | 563
330 284 |107600 | 2,580 | 632 683 88| 1,460 2,070 1,530 | 752
272 | 6,050 | 1,860 | 576] 500 | 824]1,360|2,070 1,300 | 872
550 | 3,280 | 1,480 | 536 668 | 1,060 | 1,200 | 2300 | 1,040 | 661 |} 300
958 | 2,350 | 1,280 | 503 0011,720( 1,100 | 2,800 | 9341 604
249 | 638 ] 5,010 | 1,200 | 483 | 1,480 | 1,930, 1,080 | 2,970 | 82¢| .60
230 | 51| 2,650 | 1,150 | 490 | 1,170 | 1,860 | 1,040 | 2810 [ 800 | 713
272 442 1,920 | 1,540 | 484 | 2,000 | 1,860 | 1,000 | 2,510 | 784 | 653
347 | 432 | 1,540 | 1,380 | 451)2,210 | 1,660 | 952 | 2,210 | 776 | 590 250
48| 379 1,710 | 1,200 | 464 | 1,560 | 1,450 | 252,00 | 816| 563
447 432 6,020 1,080 | 433 | 1,160 | 1,330 | 9016|2000 | 792| 509
360 | 594 | 8000 1,100 | 421 1,010 | 1,340 | 1,000 | 1,720 | 744 | 458
317 484 | 17,400 | 1,060 |....... 970 }1550 1,500 | 1,560 | 760 | 439| 06
300| 540 7,810 | '966(....... 1,110 |fb 1,030 | 1,680 | 784 | 451 | 338
202 |....... 7,050 | 871 |...1lll V250 | 2,280 ). .nunn 70 | 488 |eeeens

Nore.—~Braced figures show mean discharge for periods indieated, based on flow at nesr-by stations.



. BKAGIT BIVER.BASIN, - .- .- bl

Monthly discharge of Sauk River above Whitechuck . River, near Darringson, Wash., for.
the year ending Sept. 30, 1918.

[Drainage area, 152 square miles.]

Discharge in second-feet. Run-off,
Month. P
. er .
Maximum. | Minimum. | Mean. | square Inches. | Acre-feet.
o o
277 3.19 | 25,900
545 3.59 4.00 32,400
2.1 26, 68 216,000
14,2 16.37 133,000
954 6,28 8.54 53,000
4.82 5.58 45,000
8.49 9.47 76,800
10.3 11.87 96,500
15.7 17.52 142,000
8.00 9.33 75,600
4.28 4.93 40,000
2.12 2.36 | . 18,200
8.68 1.7 955,000

SAUK RIVER AT DARRINGTON, WASH.

LocarioN.—In SE. } sec. 24, T. 32 N, R. 9 E,, half a mile southeast of Darrington,
Snohomish County, 24 miles below Clear Creek, and 23 miles above mouth of
river.

DRAINAGE AREA.—203 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 15, 1914, to September 30, 1918.

GaGE.—Vertical and inclined staff on left bank; installed January 7, 1918; read by
Paul Schmidt. Previous gage, vertical staff at same site and datum; washed out
December 17, 1917.

DiscaHARGE MEASUREMENTS.—Made by wading or from suspension bridge 700 feet
below gage.

CHANNEL AND coNTROL.—Bed composed of gravel and large boulders; s}:uftmg during
high water. No well-defined control. Left bank at gage high and not subject
to overflow; right bank flat-and subject to overflow at extremely high stages.
Stage of zero flow, estimated September 13, 1918, as —1.2 feet.

EXTREMES OF DISCHARGE.—Maximum stage during year, determined by levels to high-
water mark 15.0 feet at 9 a. m. December 29 (discharge,. 36,000 second-feet);
minimum stage recorded, 1.02 feet October 23 (discharge, 400 second-feét).

1914-1918: Maximum stage same as above; minimuim stage recorded, 0.78 foot
September 28-29, 1915, (discharge, 340 second-feet).

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

REGuLATION.—None.

Accuracy.—Stage-discharge relation changed during December floods. Rating curve
used October 1 to December 17 well defined below 9,000 second-feet; curve used
December 29 to September 30 well defined below 10,000 second-feet and extended
to 50,000 second-feet by study of all known floods in the Skagit River basin. Gage
read to hundredths once daily. Daily discharge ascertained by applying daily
ga¥e height to rating table. Records excellent, except for periods estimated, for
which they are fair.

CooreraTION.—Gage-height record furnished by United States Forest Service.
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Discharge meisuremsnts of Sauk River at Darrington, Wash., during the year ending
Sept. 80, 1918.

ate. e by— ate. e by— .
Date Made b 1o, | chamse, || Date Made b nooss. chasse.
Feel. | Sec.-fi.

Nov. 11 May 22 | Lasley Lee..... ceeeeuan 3.40 1,
12 23 |. 3.49 | 1,010
Jan, 8 June 7 5.687 5,320
28 8 5.44 | 4,060
Mar. 6 9 5.54( 5,120
Apr. 27 10 6.41 | 6,080
Aug. 12 2.78 1,220
May 16 Sept. 13 2.00 698

Daily discharge, in second-feet, of Sauk River at Darrington, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
505 | 1,180 1,000 | 740 | 1,020 | 3,080 | 2,510 | 8,240 | 1,710 | 705
1,040 | 850 1610 | 725 |1710 | 3,570 | 2,260 | 2780 | 1,610 | 828
£2%0 | 850 2640 | 710 | 1,510 | 4,280 | 1,020 | 2260 | 1, 828
2,250 | 850 [}11,500 | 5,260 | 695 | 1,420 | 4,470 | 2,380 | 3,510 | 1,160 | 795
2120 | 910 5,080 | 680 | 1,330 | 3,570 | 3,080 | 2,260 | 1,160 | 765
1,500 | 850 4,660 | 655 | 1,240 | 2,930 | 5,080 | 2,380 | 1,160 | 735
1180 | 790 5,080 | 3/400 | 655 | 1510 | 2,510 | 5,260 | 2,510 | 1,160 | 735
1,340 | 740 | 4,280 | 2,780 | 630 | 1,420 | 2,260 | 4,860 | 2,640 | 1,080 | 735
1,420 | 850 3,570 (3240 | 630 | 1,510 | 2,140 | 5,680 | 2,780 | 1,160 | 708
1,080°| 975 | 20930 | 3,740 | 655 | 1,710 | 2)140 | 6,980 | 2,030 | 1,330 | 690
i ) tl 'y 'y ¢l ¢l il
740 | 1,78 ' 32,930 | 2,510 | 630 | 2,380 | 2,260 | 5,260 | 2,140 | 1,60 { 680
740 | 3,830 | 3,240 | 2260 | 630 | 2,260 | 2,510 | 5,890 | 1,920 | 1,240 | 680
740 | 8,560 | 2,930 | 1,810 | 605 ) 2,030 | 2,780 | 6,100 | 3,030 | 1,240 | 680
640 | 10,400 | 2,640 | 1,610 | 580 | 2,030 | 2,780 | 4,860 | 3,240 | 1,240 | 828
505 | 5,750 | 2,510 | 1,420 | 605 | 2,200 | 2,780 | 3,740 | 3,240 | 1,330 | 785
550 | 12,600 | 2,780 | 1,240 | 630 | 2,140 | 2,510 | 3,920 | 2,930 | 1,50 | 708
510 | 7,680 | 3,240 | 1,240 | 860 | 1,810 | 2,510 | 3,740 | 3,400 | 1,810 | 665
550 40100 | 1,160 | 1,080 | 1,810 | 2,510 | 3,2¢0 | 2,780 | 2,140 | 605
470 3,240 | 17080 | 1,610 | 1,810 | 2,260 | 3,740 | 2,080 | 1,610 | 580
1,110 2/510 | 930 | 2,140 | 1,810 | 2,260 [ 4,660 | 1,510 | 1,160 | 580
1,50 |( 9400\ o5 380 | 860 | 2,640 | 3,080 | 2,140 | 4,200 | 1,610 | 1,330 | 556
1,110 20260 | 845 | 3,400 | 3,080 | 1,810 | 4,860 | 1,420 | 1,510 | 533
850 20140 | 830 | 3,740 | 3,080 | 1,710 | 4,280 | 1,510 | 1,420 | 533
790 2510 | 815 | 4,280 | 2,780 | 1,610 | 3,020 | 1,510 | 1,240 | 511
740 2330 | 800 | 4,660 | 2,510 | 1,510 | 3,740 | 1,610 | 1,080 | 480
] ¢ i ?

850 1,920 | 785 | 3,240 | 2,260 | 1,610 | 3,570 | 1,610 | 1,000 | 489
975 (|0 0o | 1710 | 770 | 2,260 | 2,260 | 1,810 | 3,080 | 1,510 533
1,340 |15 20030 | 755 | 1,810 | 2,260 | 2,140 | 2,640 | 1,610 | 860 | 680
975 1,92 20140 | 20510 | 2,510 | 3,930 | 1,610 | 828 | 680
1,260 1,710 2030 | 2,780 | 3,740 | 3,240 | 1,420 | 828 | 605
A 1,420 20030 |..0....[ 3,080 |.......| 1510 | 795 |.......

NoTE.—Braced ﬁ%u-es show mean discharge for periods indicated; based on comparison of fiow at other
stations in bagin. Daily discharge estimated Feb. 22 to Mar. 4. .
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Monthly discharge of Sauk River at Darrington, Wash., for the year ending Sept. 30, 1918.

[Drainage area, 293 square miles.]

Discharge in second-fest. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sgg{sr Inches. Acre-feet.

e.

400 632 2,16 2.49 38,900

470 1,130 3.86 4.31 67,200

740 7,430 25.4 20,28 457,000

1,420 4,430 15.1 17.41 272,000

755 1,970 6.72 7.00 109, 000

580 1,560 5.32 613 95, 900

1,240 2,070 7.06 7.88 123, 000

1,510 2,570 877 10,11 158, 000

1,920 4,050 13.8 15.40 241,000

1,420 2,210 7.54 8,60 136,000

795 1,270 4.33 4.99 78,100

489 665 2.27 2.53 39, 600

400 2,510 8,567 116,22 1,820,000

SOUTH FORK OF SAUK RIVER NEAR BARLOW PASS, WASH.

LocatioN.—In NE. % sec. 27, T. 30 N., R. 11 E., 24 miles above confluence with North
Fork and 5 miles northeast of Barlow Pass, Snohomish County.

DRrAINAGE AREA.—32.7 square miles (measured on topographic maps).

REcorDps AvAamaBLE.—QOctober 1, 1917, to September 30, 1918.

GaceE.—Stevens continuous water-stage recorder, on right bank; inspected by Nicolai
Aall,

DiscHARGE MEASUREMENTS.—Made by wading near cable or from cable 75 feet below
gage. ’

CHANNEL AND coNTROL.—Bed composed of boulders and gravel. Principal control
100 feet below gage; shifting during high water. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year 9.1 feet at
1.30 a. m. December 29 (discharge, 5,800 second-feet); minimum discharge esti-
mated 40 second-feet on September 25 when recorder was out of order.

Ice.—Stage discharge relation not affected by ice.

Diversions.—None.

REcuLATION.—NoONDe.

Accuracy.—Stage-discharge relation ‘changed December 29. Rating curve used
October 1 to December 28, well defined below 200 second-feet, and fairly well
defined to 2,000 second-feet; curve used December 29 to September 30 well de-
fined below 1,500 second-feet; both curves extended to 5,800 second-feet by
study of flood-peak discharge at all stations on Sauk and Skagit rivers. Operation
of water-stage recorder satisfactory except for four short periods indicated in
footnote to table of daily discharge. Daily discharge ascertained by applying
to rating table mean daily gage height determined by inspecting recorder graph
or, for days of considerable variation in stage, by averaging results obtained by -
applying mean gage heights for shorter intervals. Records good October to
December, excellent January to September.

CoOPERATION.—Station maintained in cooperation with American Nitrogen Prod-
ucts Co.
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Discharge measurements of South Fork of Sauk River near Barlow Puass, Wash., dwmp
the period Sept. 25, 1917, to Sept. 30, 1918.

_ G Dis- G Dis-
Date. | Made by hetght. | charge. || D8t Made by— heim. charge.
Feet. | Sec.-ft. Feet. | Sec-ft.

1.36 8 || May 3 3.64 {ts

1.76 160 18 3.02 311

1.75 154 18 3.01 318

3.97 856 25 2.67 208

3.13 308 |l June 1 3.20 389

2.7 209 ] 3.28 422

2.15 96 71 3.84 752

1.94 58 10 4.14 848

2.88 275 2. 3.31 4“7

2.55 177 || July 18 3.27 449

2.68 221

Daily discharge, in second-feet, of South Fork of Sauk River near Barlow Pass, Wash.,
Jfor the year ending Sept. 80, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.
160 1,800 | 148 75| 287 | 450 | 425 415 252 154
134 ( 990 | 140 720 228 | 408 386| 405/ 331 140
140 882 152 88 201 637 201 344 217 126
175 | 1,050 382 @8 187 780 183 114
136 934 508 60 178 600 461 349 163 109
123 908 471 57 176 466 648 340 |, 161 {., Q7

4| 42 55| 180 38| 801 | 358 163 105
98| 612 295 54| 238! 340 7s2( 38 163 108
136 471 277 52 462 306 455 187 103
123 381 509 52 471 201 | 1,020 461 392 107
163 353 372 52 410 306 851 336 372 109
163 283 51 367 353 794 272 239 109
1,050 33 310 420 8751 250 197 107
L4o | oo | 104 481 269 | 410! TI9( 319| 189 105
174 52 233 " 381 531 420 192 ] . 105
1,500 ) 159 62| 228 ) 353 4871 461 194 103
1,160 412 148 98 382 577, 487 178 105
3,300 658 132 154 199 319 466 461 103
1,300 120 150 211 302 482 381 101
684 332 115 172 332 306 553 205 219
502 269 109 210 509 272 686 262 189 58
1,160 239 103 381 520 246 706 222 52
648 233 97 487 242 655 217 228
444 356 88 505 482 228 548 208 209
358 88 599 410 206 487 206 185
518 386 349 204 471 242 176 60
2,000 220 295 332 218 466 219 1
2,490 265 | 340 281 372 211 138
4,420 262 | 395 420 327| 225, 132
1,870 332 445 | 542 367 225 136
2,430 152 344 ....... 565 |....... 217 146 |.......

Nore.—Braced figures show mean discharge for periods indicated, based on flow at other stations in basin.
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]lomhly duchargc oj Soutk Fork of Bauk River near Barlow Pass, Wash., for. the year
ending Sept. 30, 1918.

[Drainage ares, 32.7 square miles.]
Discharge in second-fest. ’ Run-off.
Month. ' " Per
Maximum, | Minimum.|{ Mean. squ&mﬂ Inches. | .Acre-feet.
e.

360 |vveernanssas 118 3.61 4.16 7,260
613 7| 202 6.18 6.90 12000
4,420 08| 963 29.4 33.89 59,200
1,890 152 498 15.2 17.52 30, 600
500 75| 213 .51 6.78 11,800
599 48 176 5.38 6.20 10, 800
520 178 322 9.85 10.99 19, 200
780 204 376 11.5 13.26 23,100
1,020- 291 576 17.6 | . 19.64 , 200
487 208 322 9.85 11.36 19, 800
392 132 209 6.39 7.37 12,900
.. 154 ... ... 93.5 2.86 3.19 5,560
The YT ..enmneneennnnnn. 4,420 | 340 10.4 141.26 248, 800

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

LecatioNn.—In SE. } sec. 30, T..37 N,, R. 9 E., 350 feet below Anderson Creek, a
quarter of a mile above Baker River ranger station, ana 11 miles above Concrete,
Whatcom County.

DRAINAGE AREA.—184 square miles (measured on topographic maps).

RrcorDs AvaiLABLE.—September 10, 1910, to September 30, 1918.

Gace.—Stevens continucus water-stage recorder, on left bank, installed September
24, 1915; inspected by G. C. Burch and W. L. Stilwell. Previous gages as follows:
September 10 to November 19, 1910, vertical staff at trail bridge one-eighth mile
above Anderson Creek; readings reduced to datum of gage installed October 22, 1910,
by means of relation curve; October 22, 1910, to September 4, 1913, vertical and
inclined staff gage on left bank 30 feet above present gage; September 30, 1913,
to September 23, 1915, one inclined and two vertical sections at practically the
same site as the gages previously used but at different datum. Water-stage
recorder referred to datum of staff gage last used, but slight change in location
changed the rating.

DiscHARGE MEASUREMENTS.—Made from cable 300 feet above gage.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel over bedrock; not
likely to shift except during extremely high water. No well-defined control.
Right bank high and rocky; left bank fairly high, wooded, subject to overflow at
about 11-foot stage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.7 feet at
12.30 p. m. December 29 (discharge, 36,800 second-feet); minimum stage recorded
2.43 feet at 4 p. m. March 13 (discharge, 502 second-feet).

1910-1918: Maximum stage same as above; minimum stage recorded, 2.6 feet
February 27 and March 1, 1911 (discharge, 410 second-feet). .

Ice.—Stage-discharge relation not affected by ice. .

Diverstons.—None.

RreauraTion.—None.
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Accuracy.—Stage-discharge relation changed December 29. Rating curves well
defined below 10,000 second-feet; extended above. Operation of water-stage
recorder satisfactory except as indicated in footnote to table of daily discharge.
Daily discharge ascertained by applying to rating table mean daily gage height
determined by inspecting recorder graph, and for a few days during the year
when there was considerable variation in stage by averaging results obtained by
applying mean gage heights for shorter intervals. Records good except for
September, for which they are poor.

CoorErATION.—Station maintained in cooperation with United States Forest Service.

Discharge measurements of Baker River below Anderson Creek, near Concreie, Wash.,
during the year ending Sept. 80, 1918.

[Made by J. E. Stewsart.]

Gage Dis- Gage Dis-
Date. height. | charge. : Date. heisgit. charge.
Feet. Sec.-ft.,
May 4.... 6.09 4,710
5 5.47 3,300
X 5.08 2,850

Dasly discharge, in second-feet, of Baker River below Anderson Creek, near Concrete, Wash.,
_ for the year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,370 | 20,200 | 1,560 | 620 2,780 | 2,780 | 3,510 | 2,580
1,220 | 15,200 | 1,560 605 3,000 | 2,220 | 3,330 | 2,330
1,140 | 12,200 | 1,560 586 4,040 | 1,900 | 2,850 | 2,000
1,220 | 13,100 | 2,060 577 1, 200 4,900 | 2,000 | 2,780 | 1,850
1,110 | 13,500 | 2,110 555 ™ 3,710 | 2,640 | 2,850 | 1,000 1500
t}
1,040 | 9,050 | 2,110 538 2,780 | 3,710 | 2,850 { 1,850
975 , 240 | 2, 110 522 2,330 | 5,160 | 3,080 | 1,800
911 | 7,260 | 1,700 |- 522 | 1,520 | 2,110 | 5,160 | 3,420 | 1,900
1,040 | 4,160 | 1,800 519 2,000 | 5,710 | 4,160
1,010 { 2,850 | 2,160 516 2,280 2,000 | 7,780 | 4,400
1,040 | 2,390 | 1,750 512 4] 2,220 | 6,000 | 3,080
1,010 | 2,580 | 1,480 | 516 2,520 | 5,430 | 2,640 ||, g0,
1,040 | 2,220 | 1,250 | 505 | 1,850 | 2,710 | 6, 2,580 |
5,410 | 2,110 { 1,090 | 512 l21,640 | 2,850 | 5,300 | 3,080
5,240 000 | 987 | 522 | 1,430 | 2,780 | 3,610 | 4,040 L 400
t]
11,400 | 1,950 | 912 591 |1,320 | 2,710 | 3,330 | 4,400
6,860 | 3,960 862 | 760 | 1,210 | 2,450 | 3,930 | 4,520.] 1,480
11,400 | 7,950 | 801 | 1,210 | 1,170 | 2,280 | 3,330 | 4,280 | 2,330
8,760 | 6,610 749 | 1,050 |o1,100 | 2,110 | 3,510 | 3,420 | 2,060
3,080 | 3,820 | 730 | 1,210 |21,100 | 1,050 | 3,930 | 3,420 | 1,750
2,710 | 2,520 | 718 | 1,660 | 3,000 | 1,700 | 5,160 | 2,780 | 1,610
2,340 |4 2,330 718 | 2,450 | 2,850 | 1,560 | 5,430 | 2,300 | 1,850
1,840 |0 2,140 724 12,060 | 2,640 | 1,480 | 4,900 | 2,330 | 1,950
1,540 | 1,950 | 700 | 3,080 | 2,580 | 1,380 | 4,040 | 2,330 | 1,900
1,410 | 2,060 | 688 | 3,240 | 2,220 | 1,300 | 3,510 | 2,450 | 1,800 L 500
N ¢
1,840 | 1,950 | 682 | 2,330 | 1,950 | 1,340 | 3,510 | 2,450 | 1,610
6,360 | 1,850 626 | 1,850 | 1,950 | 1,480 | 3,330 | 2,330 | 1,380
12,900 | 1,700 615 | 1,660 | 2,060 | 2,000 | 2,850 | 2,390 | 1,300
27,400 | 1,660 |....... 1,610 | 2,390 | 2,580 | 2,850 | 2,450 | 1,430
16,800 | 1,610 |....... 1,900 | 2,640 | 3,330 | 3,240 | 2,300 | 1,560
19,200 | 1,560 |....... 21,800 [....... 3,030 |....... 2,520 | 1,800 |-......

@ Estimated or interpolated.

Nore.—Braced figures show mean discharge for periods indicated, based on flow at stations on Sauk
and Bkagit rivers.
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Monchly discharge of Baker River below Anderson Creek, near Concrete, Wash., for the year

Discharge in second-feet. Run-off.
Month. Per N
Maximum. | Minimum. | Mean. | square Inches. | Acre-feet.

665 1,320 .17 %14 81,200

738 2,100 1.4 12.72 125, 000

911 5, 230 28,4 32.74 322, 000

1, 500 5,280 8.7 33,09 325, 000

815 1,240 8.74 7.02 68, 900

505 1,180 6. 41 7.39 72, 600

............ 1, 800 9.78 10,91 107, 000

1, 300 2, 460 18.4 15,45 151, 000

1,900 4,080 22.2 24,77 243, 000

2,330 3,080 18.7 19.25 189, 000

1,300 1,850 10.1 11.64 114,000

............ 1,400 7.61 8.49 83, 300.

505 2, 600 14,1 101.74 | 1,880,000

UPPER COLUMBIA RIVER BASIN.

MAIN STREAM.

COLUMBIA RIVER AT TRAIL, BRITISH COLUMBIA,

Locarron.—At highway bridge at Trail, 15 miles above international boundary and
mouth of Clark Fork and 18 miles below mouth of Kootenai River.
DRAINAGE AREA.—34,000 square miles. (Measured by Hydrometric. Survey of

British Columbia).

RECORDE AvAmLABLE.—April 18, 1913 to September 30, 1918,
Gage.—Chain gage installed on bridge in June, 1913; read by C. A. Broderick.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND conTrROL.—Riffle control below gage; apparently permanent.

EXTREMES OF DISCHARGE.—Maximum daily mean stage recorded during year, 38.4
feet June 26 (discharge, 274,000 second-feet); minimum daily mean stage recorded,

8.85 feet March 18 (discharge, 16,200 second-feet).

1913-1918: Maximum stage recorded, 41.6 feet June 14-15, 1913 (discharge,
812,000 second-feet); minimum stage recorded, 7.40 feet March 28, 1917 (discharge,

9,600 second-feet).
Ice.—Stage-discharge relation not affected by ice.

Diversions.—A small amount of water is diverted above the station.

ReauraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined belpw
Gage read twice daily to
hundredths. Daily discharge ascertained by applying mean daily gage height
to rating table. Records good for discharge below 100,000 second-feet and fair

and fairly well defined above 150,000 second-feet.

above.

CoorerATION.—Complete reeord furmshed by Hydrometnc Survey of British Co-

lumbia.

The following discharge measurement was made by G. K. Beeston:

April 3, 1918: Gage height, 11.02 feet; discharge, 28,100 second-feet.
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Note.—Records published as furnished by Hydrometric Survey of British Columbia.
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COLUNMBIA mvin AT VERNITA, WASH.

Locarion.—In sec. 11, T. 13 N., R. 24 E., at Richmond ferry, hal! a mile north of
Vernita and 6 miles below Priest Rapids, Benton County.

DramaGE AREA.—95,500 square miles. (Areas in United States measured on
topographic maps and United States Geological Survey maps, scale 1:500,000.
Areas in British Columbia measured on Department of the Interior railway-belt
maps, scale 1:500,000; Department of Mines, West Kootensy sheet, scale 1 :253,-
400; and Department of Lands map, 1:1,125,000.)

Recorps avamasre.—Flood heights only, at Wenatchee, 1884 to 1903; continuous
gage-height record at Wenatchee April 18, 1904, to December 31, 1916; at Beverly,
January 1-18, 1917; at Vernita, January 14 to September 30, 1918; daily discharge
ascertained from May 1, 1913, to September 30, 1918. Gage-height record at
‘Wenatchee published by United States Wesather Burean.

Gaoe.—Vertical staff gage in five sections installed om right bank st ferry in October,
1917. Three additional vertical sections installed at same location in March, 1918,
All gage readings at Vernita refer to same datum, 388.7 feet above sea level
Gage read by J. P. Richmond.

DiscrARGE MEASUREMENTS.—Made from standard gaging car om ferry cable st
Vernita or, when ice conditions are severe, from railroad bridge at Beverly.
CHANNEL AND coNTROL.—Bed composed of gravel and boulders. High-water control
Coyote Rapids 6 or 7 miles below gage; low-water control rifile noticeable at low

stages about three-fourths mile below gage; apparently permanent.

ExTREMES OF pIscHAREE.—Maximum stage recorded during year, 29.15 foet at
‘8 p. m. June 25 (discharge, 432,000 second-feet; minimum stage recorded 2.49
feet at 5 p. m. November 24 (discharge, 41,200 second-feet).

1913-1918: Maximum stage recorded, 45.7 feet at Wenatchee, June 16 and 186,
1913 (discharge, 528,000 second-feet). Minimum discharge, 23,900 second-feet
(current-meter measurement) January 31, 1917, during period in which utage-
discharge relation was affected by ice.

Maximum stage recorded ai Wenatchee by Weather Bureau and Great Northern
Railway Co., 58.0 feet June 7, 1894 (discharge estimated, by extending rating
curve, at 710,000 second-feet).

Ice.—Stage-discharge relation affected by ice except during mild winters. Flow
estimated from discharge measurements, observer’s notes, and weather records.

Diversions.—Some water is diverted for irrigation.

ReeuLATION.~—NoDe.

AccuRracy.~Stage-discharge relation permanent; not affected by ice. Rating curve
well defined. Gage read twice daily to hundredths. Dail¥ diseharge ascertained
‘by applying mean daily gsge»height to rating table, Records excellent.

COOPERATION .~ Maintained in cooperation with Washington Irrigation & Develop-
ment Co.

Dmﬁm'ge measurements of Columbia River at Vernita, Wash., during the year ending
Sept. 30, 1915.

Date. * Made by— h&ﬁ ch]:)x{'sge. Date. Made by— Tount,
Feet. | Seeft. Feet. | Secft.
Oct. 23 | John McCombs......... 6,12 | 68,400 ) Feb. 7 T.R.Newsll.......... 5.67 )
Dec 4| T.R.Newell...........| 2.99| 44,100 21 do ... 509 59,800
5.....do.. S04 | 44500 || Mar. 14 3.16 | 44,400
Jan, 22 |..... do... 8.54 | 88,200 {ﬁgl‘. 10.70 | 109,000
1 do. 8.36 | 87800 || May 14 20.38 | 387,

T0965—22—wsp 482—5
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KOOTENAI RIVER AT LIBBY, MONT.

Railway station at Libby, Lincoln County.

Locazion.—In sec. 3, T. 30 N., R. 31 W., at highway bridge opposite Great Northern
DRAINAGE AREA.—11,000 square miles.

REcorps AvarLaBLE.—Qctober 13, 1910, to September 30, 1918.
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Gaee.—Chain gage on left span of highway bridge; prior to completion of bridge a
temporary staff gage fastened to an old stump on the right bank at lower side of
bridge. In February, 1913, gage datum lowered 2 feet; all readings prior to
change reduced to new datum,

DiscEARGE MEASUREMENTS.—Made from highway bridge; prior to erection of bridge
from ferry cable.

CHANNEL AND coNTROL.—Bed of stream composed of small rocks; permanent. No
well-defined control. '

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 14.27 feet at 5.30
p. m. June 13 (discharge, 77,000 second-feet); minimum stage, 1.69 feet December
14 (discharge, 1,960 second-feet).

1910-1918: Maximum stage, 19.17 feet June 21, 1916 (discharge, 130,000 sec-
ond-feet); minimum stage, 1.4 feet February 7, 1914 (discharge, 1,480 second-
feet). (Previously published as 1,690 second-feet.)

Ice.—Stage-discharge relation may have been slightly affected by ice for short periods
during winter but the open channel rating table has been applied.

Diversrions.—None of importance.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation unchanged since. 1910 for open-water flow;
slightly affected by ice. Rating curve well-defined between 3,400 and 25,000
second-feet and fairly well defined above 25,000 second-feet. Gage read to
hundredths twice daily during May and June and once daily at other times.
Daily discharge ascertained by applying mean daily gage height to rating table
for open channel. Records good except for short periods during winter when
there may have been slight ice effect on stage-discharge relation.

CooPERATION.—Gage-height records furnished by United States Forest Service.

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. 30, 1918.

Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,760 | 11,100 | 2,000 | &3,890| 9,170 | 17,000 | 24,600 ] 21,700 | 12,200 { 8,880
63,760 | 13,700 [ 2,200 (43,830 | - 8,470 , 800 (623,800 | 21,400 | 12,100 |2 8,740
3,760 | 11,200 | 22,780 |2 3,770 | 7, 24,400 | 28,000 | 21,700 | 12,100 | 5 8,810
3,800 | 10,000 | 3,270 | 3,710 | 6,940 | 20,800 | 21,200 | 21,400 { 12,400
3,530 | 9,210 | 3,710 | 3, 6,440 (033,300 | 19,800 | 20,400 | 12,500 | 7,790
3,310 | 28,850 | 4,000 | 3,480 | 6,560 | 36, 21,400 | 18,500 | 12,100 | 7,260
3,100 | 7,490 | 4,400 | 3,350 | 26,720 | 32,600 | 23,400 {219,000 | 11,400 | 7,130
2,470 | 6,910 | 4,500 | 3,350 | 6,880 | 28, 28, 19,500 | 10,800 | . 6,880
22,540 | 5,010 | 4,300 | 3,350 | 7,260 | 23,700 |239,000 | 19,800 | 10,400 | 6,600
2,620 |- 4,810 |=.4,380 | 63,310 | 8,680 | 21,300 | 81,400 | 19,800 | 10,300 | 6,750
4,040 | 4,270 | 4,450 | 3,270 | 7,200 66,800 | 20,500 (s10,400' | 6,750
23,430 | 4,020 | 4,450 | 3,350 | 11,800 [a21,600 |o71,200 | 21,900 | 10,400 | 6,
2,820 123,880 | 4,450 | 3,100 300 | 19,100 | 75,600 | 20,100 | 10,100 | 6,500
1,960 | 3,690 | 4,000 | 3,440 612,400 | 22,600 | 74,400 | 19,200 | 10, 6,560
2,500 | 3,600 | 3,660 | 3,400 | 12, 27,200 | 75,600 | 18,000 | 10,500 | 6,560
16: 23,300 | 3,80 | 3,350 | 3,270 | 11,600 | 30,800 |o70,500 | 17,300 | 10,400 | 6,340
17 4,000 | 3,070 |23,460 | 3,540 | 10,700 | 30,000 | 85,400 | 17,000 | 10,300 | 6,310
3 4,770.| 4,430 | 3,570 | 3,800 | 10,100 | 29,000 | 57,800 | 16,700 [10,400 | 6,
7,400 | 4,370 | 3,900 | 4,240 | 9,300 |a26,000 | 55,300 | 16,800 | 10, 6,220
3 8,540 {24,220 | 2,200 | 4,750 | 8,570 | 23,000 | 52,500 | 16,600 | 10,500 | 6,160
21, 5,520 | 4,070 | 2,250 | 4,610 | 10,700 | 20,600 , 300 [616,400 | 10,300 | 6,060
22, 5,050 | 4,120 | 62,280 | 4,560 | 12,900 | 19,400 | 44,100 | 16,200 | 9,980 | 6,190
23. 64,830 | 3,830 | 2,320 | 6,190 | 14,800 | 18,100 |244,000 | 15,000 | 9,690 | 6,310
24. 4,610 | 4,020 | 63,060 | 26,250 | 15,300 | 17, 44,000 | 13,800 29,540 | 6,
25, 4,100 | 4,020 | 3,800 | 6,310 | 15,700 | 16,400 | 41,300 | 13,400 { 49,390 | 6,620
28. 3,760 | 4,020 | 3,800 | 7,400 | 15,100 |a15,600 | 39,300 | 13,500 | 9,240 | 7,010
27. 3,100 {23,760 | 4,000 | 4,770 | 13,800 | 14,700 | 35,000 | 13,300 | 9,170 | 6,
28. 2,740 | 3,510 | 23,950 | 4,830 | 13,400 | 14,200 | 30,400 | 13,500 |* 9,170 | 6,190
29. 3,100 | 3,420 25, 900
30.. e5,770 | 3,120 |. 610 800
31.. 68430 | 2,300

e Gage not read; discharge interpolated.
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Monthly discharge of Kootenai River at Libby, Mont., for the year ending Sept. 30, 1918.

Discharge in second-fest.
Month. - lzc“mén
Maximum. | Minimum. | Mean.

6,310 4,000 5070 312,000
4,170 3,120 3,80 228,000
8,540 1,960 4,080 251,000
13,700 2,300 5,480 337,000
4,500 2,250 3,560 198,000
7,400 38,100 4, 280 263, 000
15,700 6,440 | 10,700 637,000
14,000 | 22, 1,400, 000
75, 600 10,800 { 44,100 2,620, 000
21,900 12,400 | 17,400 1,070,000
12,500 8,540 | 10,400 640, 000
8, 5,820 8, , 000
75, 600 1,960 | 11,600 8,360,000

CLARK FORK BASIN.

CLARK PORK AT S'.I.’ REGIS, MONT.

Locarion.—In sec. 19, T. 18 N., R. 27 W., at McLeod’s ferry at St. Rﬁg&, half 2 mile
below mouth of St. Regis RIVBI‘, Mmeral County.

DRAINAGE AREA.~Not measured.

RecorDs avamnasre.—October 26, 1910, to September 30, 1918.

Gaer.—Vertical staff in four sections on left bank at old ferry landing; read by Archie
McLeod.

DiscHARGE MEASUREMENTS.—Made from ferry cable at gage prior to 1918; afterward
from highway bridge above mouth of St. Regis River. Flow of St. Regis River
added to obtain flow passing the gage.

CHANNEL AND CONTROL.—Bed- composed of boulders and gravel; practically perma-
nent. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.7 feet, June 14
(discharge, 48,400 second-feet); minimum stage recorded, 4.6 feet December 14
and Februsry 1 (discharge, 3,160 second-feet).

1910-1918: Maximum stage recorded, 19.1 feet May-30-31, 1913 (discharge,
62,800 second-feet); minimum stage recorded, 2.9 feet January 4, 1912 (discharge,
1,710 second-feet). -

Ior.—Stage-discharge relation slightly affected by ice; open channel rating applied
throughout winter. '

Drversions.—Water diverted from several tributaries to n'ngate land in Bitterroot
Valley and vicinity of Missoula.

REeeuraTiON.—Practically none.

Accuracy—Stage-discharge relation practically permanent, except for possibly
slight effect of ice for short periods during winter. Rating curve well defined
between 2,000 and 65,000 second-feet. Gage read once daily to nearest tenth.
Daily discharge ascertained by applying gnge hexght to rating table. Records
good. ;

“The following discharge measurement was made by W. A. Lamb:
September 24, 1918: Gage height, 4.94 feet; discharge, 3,660 second-feet.
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CLARK FORK NEAK PLAINE, MONT.

Location.—1In lot 7, sec. 7, T. 19 N., R. 26 W., at Cooper’s ferry 3 miles above Plains

ceescssrarrnascsemnns

point 50 feet below chain gage, used previously and referred to same datum

. and 7 miles below mouth of Flathead River, Sanders County.
inspected by A. L. Steiner.

DRAINAGE AREA.—19,900 square miles.

GAGE.—Barrett & Lawrence water-stage recorder, installed November 28, 1911, at

REcorps AvainasLE.—October 28, 1910, to September 30, 1918.
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Discrarae MEABUEEMENT‘ —Made from eable installed April 26, 1917.

CHANNEL AND coNTROL.—Bed composed of boulders and gravel; permanent. No
well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
16.45 feet at 11 a. m. June 16 (discharge, 100,000 second-feet); minimum stage,
3.95 feet at 8 a. m. December 14 (discharge, 5,780 second-feet).

1910-1918: Maximum stage recorded, 17.9 feet June 5, 1918, and July 2, 1916
(discharge, 115,000 second-feet); minimum stage recorded, 3.6 feet March 9-10,
1913 (discharge, 5,290 second-feet).

Ice.—BStage-discharge relation not seriously affected by ice; open channel rating
curve used during winter.

DrversioNs.—Numerous diversions are made for irrigation from the headwaters of
Clark Fork and tributaries of Flathead River.

RecuraTioN.—Flathead Lake furnishes natural regulation for part of flow.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
5,500 and 60,000 second-feet and fairly well defined above 60,000 second-feet.
Operation of water-stage recorder satisfactory. Daily discharge ascertained by
applying to rating table mean daily gage height determined by inspection of
gage-height graph. Records good.

The following discharge measurement was made by W. A. Lamb:
September 23, 1918: Gage height, 4.76 feet; discharge, 8,640 second-feet.

Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the year ending Sept.

30, 1918.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1.... 9,210 | 8,000 | 6,890 | 28,900 | 10,900 | 10,900 | 19,100 | 39,800 | 47,200 | 57,100 | 18,600 | 13,200

R 9,210 | 8,000 | 6,890 | 29,600 | 10,500 | 10,900 | 19, ;800 | 47,200 | 54,300 | 18,100 | 13,200

3.e.n. 8,800 | 8,400 | 7,250 | 28,900 | 11,800 | 10,900 | 19,100 | 48,100 | 47,200 | 50,800 | 18,100 | 12,800

YR 8,800 | 8,400 | 7,250 | 28,200 | 12,800 | 10,900 | 18,600 | 54,300 | 47,200 | 49,000 | 17,600 | 12,300

5...20(8,800 | 8,400 | 7,250 | 27,500 | 14,200 | 10,900 | 18,100 | 61,600 | 48,100 | 46,400 | 17,100 | 12)300

6..... 8,800 | 8,000 | 6,890 | 26,200 | 14,600 | 10,900 | 18,100 | 67,200 | 51,600 | 44,700 | 17,100 | 11,800

Teeaen ,800 | 8,000 | 6,890 | 25,500 | 15,600 | 10,900 | 18,100 | 69,100 | 57,100 | 42,200 | 17,100 | 11,800

8.....| 8,800 | 8,000 | 6,890 | 24,800 | 16,100 | 10,500 | 18,100 | 65,200 | 62,600 | 40,600 | 16,600 | 11,400

9.7l 8,800 | 7,620 | 6,800 | 24,800 | 15,600 | 10,500 | 18,600 | 67,200 | 68,200 | 39,000 | 16,600 | 11,400

10..... 8,800 | 7,620 | 6,890 | 24,800 | 14,600 | 10,500 | 20,200 | 64,400 | 74,800 | 36,600 | 16,100 | 10,900

..... 8,800 | 7,620 | 6,540 | 24,800 | 14,200 | 10,100 | 21,800 | 61,600 | 80,600 | 35,800 | 16,100 | 10,900

12..... 8,800 | 8,000 [ 6,540 | 24,200 | 13,700 | 10,500 | 23,600 | 58,900 { 87,400 | 34,200 | 15,600 | 10,500

18000 8,400 | 5,000 | 6,540 | 23,000 | 13,700 | 10,500 | 24,200 | 58,000 | 92,400 | 33,400 | 15,600 | 10,500

14.....| 8,000 | 7,620 | 5,850 | 20,700 | 13,700 | 10,900 | 26,200 | 58,000 | 96,400 | 31,800 | 15,600 | 10,500

1500 7,620 | 7,250 | 6,890 | 20,700 | 13, 10,500 | 28,200 | 60,700 | 98,400 | 31,100 | 15,600 | 9,630

16.....| 7,620 | 7,250 | 7,250 | 20,200 | 11,800 | 10,500 | 28,200 | 63,500 | 99,500 | 30,400 | 15,100 | 9,630
17...2.| 7,620 | 6,800 | 7,250 | 19,600 | 11,800 | 10,500 | 28,200 | 64,400 | 95,400 | 28,900 | 15,100 | 9,

18..00| 7,620 | 6,800 | 8,800 | 19,100 | 11,400 | 10,500 | 28,200 | 63,500 | 89,408 | 28,000 | 15,100 | 9,210

19..... 7,620 | 6, 14,200 | 19,100 | 12,800 | 11,400 | 27,500 | 62,600 | 88,400 | 27,500 | 15,100 | 9,210

2.0 7,620 | 6, 16,100 | 18,600 | 12/800 | 11,800 | 26,800 | 60,700 | 87,400 | 26,200 | 15,100 | 9,210

t] tl

620 27,500 | 58,900 | 85,400 | 24,800 | 15,600 | 8,800

620 28,900 | 57,100 | 82,500 | 24,200 | 16,100 | 8,800

620 31,100 | 54,300 | 79,600 | 23,600 | 15,600 | 8,800

620 7600 | 52,500 | 77,700 | 23,600 | 15,100 | 8,800

620 34,200 | 51,600 | 75,800 | 22,400 | 15,100 | 8,800

620 35,800 | 50,800 | 72,900 | 21,800 | 14,600 | 9,210

620 35,000 | 49,000 | 69,100 | 21,200 | 14,200 | 9,210

8,000 ,000 | 48,100 | 66,300 | 20,700 | 13,700 | 9,210

,800 | 46,400 | 63,500 | 20,700 | 13,700 | 8,800

36,600 | 44,700 | 60,700 | 20,200 | 13,200 | 8,800

........ V700 |.......| 19,600 | 13,200 |.......
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Monthly discharge of Clark Fork near Plains, Mont., for the year ending Sept. 30, 1918.

Discharge in second-feet.
' Run-off in
Month. acre-feet.
Mbximum, | Minitoum. | Mean.
9,210 7,620 | | 8,190 504,000
© 8,400 6,540 7,390 440, 600
29,600 5,850 | 11,600 713,000
29,600 12,800 | 21, 1,310,000
16,100 10,500 | 13,000 722,000
18,100 10,100 | 12,600 715,000
' 18,100 | 26,100 1,550,

69, 100 39,800 | 56,600 3,480, 000
47,200 | 73,300 4,360, 000
57,100 19,600 | 32,600 2,000,000
18,600 13,200 | 15,700 965, 000
13,200 8, 10,300 613,000
99,500 5,850 | 24,100 17, 400, 000

PEND OREILLE LAKE AT SANDPOINT, IDAHO.

Locarion.—In sec. 23, T. 57 N., R. 2 W. Boise meridian, on west side of lake, at
municipal wharf at Sandpoint, Bonner County.

DRAINAGE AREA.—22,900 square miles (measured on British Columbia Department
of Lands map, scale 1:1,125,000; and United States Geological Survey maps,
scale 1 :500,000).

RECORDS AVAILABLE.—March 18, 1914, to September 30, 1918,

GagE.—Vertical staff in two sections on pile at municipal wharf; read by A. B,
Howard.

EXTREMES OF STAGE.—MaXimum stage recorded during year, 21.20 feet June 21;
minimum stage recorded, 5.03 feet November 30.

1914-1918: Maximum stage recorded 26 feet July 6, 1916; minimum stage
recorded 4.95 feet March 16, 1917.

IceE.—Ice at gage renders observations difficult. )

Drversions.—Considerable water diverted.from tributaries of Clark Fork for irri-
gation.

ReeurLaTioNn.—None.,

CoorEraTION,—Record furnished by United States Forest Service.
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Daily gage height, in feet, of Pend Oreille Lake ot Sandpoint, Idaho, for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

3l..

CLARK FORK AT METALINE FALLS, WASH,

Location.—In SE. 3 sec. 21, T. 39 N., R. 43 E., three-eighths of 4 mile above Metaline
Falls, opposite town of Metaline Falls Pend Oreille County, 11 miles abuve mtar-
national boundary.

DranAGE AREA.—25,100 square miles. (Areasin United States measured on Umt.ed
States Geological Survey maps, scale 1:500,000; area of Flathead River in British
Columbia measured on Department of Lands map, scale 1:1,125,000; area of
Priest River in British 001umb'm measured on British Columbia map, Nelson
sheet.)

RECORDS AVAILABLE —November 4, 1908, to September 4, 1910 (gage heights only;
data insufficient for determination of discharge); October 1, 1912, to September
30, 1918.

Gaae.—Vertical and inclined staff reading from 0 to 55 feet, on right bank; installed
December 10, 1916; read by M. C. Helmer, W. A. Snure, and C. N. West. Pre-
vious gages as follows: November 4, 1908, to September 4, 1910, on right bank
about three-quarters of a mile above falls; October 1 to December 27, 1912, on
right bank just below Sullivan Creek, 500 feet above falls; January 16, 1913, to
January 24, 1914, at same site but at different datum; January 25 to February 2,
1914, temporary gage at different datum; February 12, 1914, to December 9, 1916,
vertical and inclined staff on right bank 500 feet above the falls and at different
datum. Allreadings from October 1, 1912, to February 2, 1914, reduced to datum
of gage installed February 12, 1914. Although some gages were above Sullivan
Creek their records give flow below Sullivan Creek by the addition of measured
flow of creek.

DisCHARGE MEASUREMENTS.—Made from cable near gage. Flow of Sullivan Creek
added to flow measured at cable.
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CHANNEL AND CONTROL.—Sensitive control formed by Metaline¥Falls, where water
surface drops 20 feet in a distance of 1,200 feet; shghtly shifting. Banks high and
not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded durmg year, 31.55 feet June 24
(discharge, 99,100 second-feet); minimum stage recorded, 2.98 feet November
26 (discharge, 9,040 second-feet).

1912-1918: Maximum stage recorded, 41.2 feet June 16, 1913 (discharge, 139,000
second-feet); minimum stage recorded, 0.10 foot December 27, 1916 (dmcharge
5,960 second-feet).

I¢e.—Stage-discharge relation not affected by ice.

DivErstoNs.—Numerous small diversions from upper tributaries for irrigation.

ReeuraTion.—None,

Accuracy.—Stage-discharge relation for stages below 29 feet (86,700 second-feet)
changed January 6. Rating curves well defined. Gage read to half-tenthe once -
daily. No diurnal fluctuation. Daily discharge ascertained by applying daily
gage height to rating table. Records excellent.

CoorzraToNn.—Station maintained in cooperation with Hydrometric Survey of
British Columbis. Gage-height record furnished by Hugh L. Cooper Co.

Discharge measurements of Clark Fork at Metaline Folls, Wash., during the year ending

Sept. 80, 1918.
Date. Made by— pon®s, | i, || Date. “Made by— v o ool
Peet. Eec.zotd Feet, | Sec.ft
May 2! R B, Kilgore.......... 18.80 | 43, July 1| L.D,Carson........... 29.26 | 89,
4..... [+ [ P 19.89 | 46,300 2 (... [ L R, 28.75 | 85,600




68 SURFACE WATER SUPPLY, 1018, PART XII—A,

Dutly discharge, in second-feet, of Clark Fork at Metaline Falls, Wash., for the year end-
ing Sept. 30, 1918.

Day.| Oct. | Nov.| Dec, | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0,800 | 9,210 [ 24,700 | 23, 17,000 | 21,400 | 41,900 | 63,600 | 88,100 | 28,800 | 16,800
9,800 | 9,070 | 28,600 | 21,900 | 17,000 | 22,800 | 43,100 | 62,700 | 85,800 | 28,100 | 16,600
9,950 | 9,070 | 32,200 | 21,000 | 16,800 | 23,600 | 44,100 | 61,800 | 82,900 | 26,200 | 16,200
9,950 | 9,070 | 35,100 | 20,400 | 16,400 | 23,900 | 46,400 | 61,400 | 73,200 | 25,700 | 15,800
9,050 | 9,070 | 38,800 | 20,200 | 15,800 | 24,100 | 47,800 | 60,900 | 76,800 | 25,500 | 15,500
9,800 | 9,210 | 38,500 { 20,000 | 15,800 | 24,100 | 50,800 | 60,400 | 74,500 | 25,000 | 15,100
9,650 | 9,210 | 36,600 | 20,200 | 15,500 | 24,600 | 54,400 | 60,900 | 71,300 | 24,800 | 14,800
9,650 | 9,210 | 87,100 | 19,800 | 15,500 | 24,800 | 58,200 | 60,900 | 68,600 | 23,000 | 14,600
9,850 | 9,210 | 36,800 | 20,200 | 15,500 | 25,200 | 62,700 | 62,700 | 65,800 | 23,200 | 14,200
9,850 | 9,210 | 37,400 | 20,200 | 15,300 | 25,500 | 65,400 | 64,000 | 63,200 | 22,500 | 14,000
9,850 | 9,210 | 86,800 | 20,400 | 15,100 | 25,700 | 67,200 | 66,300 | 60,000 300 | 13,700
9,650 | 9,210 | 36,600 | 20,400 | 15,100 | 26,400 | 68,600 | 69,500 | 58,200 | 22,100 | 13,500
9,650 | 9,350 | 35,500 | 20,600 | 14,900 | 27,400 | 63,900 | 73,600 | 55,700 | 21,600 | 13,300
9,850 | 9,350 | 34,600 | 20,200 | 15,100 | 28,400 | 69,900 | 78,200 | 53,600 | 21,200 | 13,000
9,650 | 9,350 | 33,300 | 20,600 | 15,100 | 20,300 | 71,800 | 81,100 | 51,600 | 21,000 | 12,800
9,650 | 9,500 | 32,800 | 20,200 | 15,100 | 30,000 | 71,800 | 84,800 | 50,000 | 20,200 | 12,700
9,350 | 9,650 | 32,300 | 20,000 | 14, 31,300 | 72,700 | 88,600 | 47,500 | 19,800 | 12,
9,350 | 9,950 | 31,800 | 19,800 | 15,100 | 33, 73,600 | 92,400 | 45,700 | 19,400 | 12,200
9,210 | 10,100 | 30,800 | 19,400 | 15,300 | 32,800 | 74,500 | 94,300 | 40,600 | 19,000 | 12,000
9,070 | 10,400 | 30,000 | 18,200 | 15,500 | 33, 75,000 | 96,200 | 42,200 | 10,000 | 12,000
9,070 | 10,900 | 29,300 | 16,200 | 15,100 | 33,300 | 75,500 | 98,200 | 40,600 | 18,800 | 11,800
9,070 | 11,400 | 28,400 | 16,000 | 15,600 | 34,100 , 75,500 | 98,200 | 39,100 | 18,600 | 11,700
9,070 | 12,400 | 27,900 | 16,800 | 15,600 | 34,600 | 74,500 | 08,600 | 38,000 | 18,400 | 11,
9,070 | 13,400 | 27,400 600 | 99,100 | 36,800 | 18,200 | 11,370
9,070 | 14,500 | 26,900 72, 08,200 | 35,700 | 18,000 | 11,
9,070 | 15,800 | 26,200 71,800 | 97,200 | 34,400 | 17,800 | 11,000
9,070 | 16, 26,000 70, 96, 33,600 | 17,400 | 11,000
;070 | 17,000 | 25,200 0,000 | 94,300 | 32,800 | 17,400 | 11,000
9,070 | 17,900 | 24,600 68,100 | 92, 31, 17,000 | 11,000
9,070 | 19,500 | 24,600 |. 66,300 | 90,500 | 30,500 | 17,000 | 11,000
....... 21,500 | 24,600 64,500 |........| 20,800 | 16,800 |.......

Monthly discharge of Clark Fork at Metaline Falls, Wash., for the year ending Sept. 30,
1918.

[Draim;ge area, 25,100 square miles.)

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sqqiu'e Inches. | Acre-feet.
mile.
11,700 9,650 10,700 0.426 0.49 658,000
9, 9,070 9,450 .376 42 562,000
21,500 9,070 | 11,600 .462 .53 713,000
3 24,600 31,300 1.25 1.44 1,920, 000
23, 200 15,500 19,200 . 765 .80 1,070, 000
21,000 14,900 16,300 .649 .75 1, 000,000
41,200 21,400 ) 1.21 1.35 1,800, 000"
75,500 41,900 64,900 2.59 2.99 3,990,000
99, 100 60,400 80,300 3.20 3.57 4,780, 000
88,100 29,800 2.11 2.43 3,260,000
28, 800 16,800 21,100 .841 .97 1,300,000
16,800 11,000 13,100 522 .58 780, 000
99,100 9,070 30,200 1.20 ' 16.32' 21, 800, 000

FLATHEAD LAKE AT POLSON, MONT,

LocaTioN.—At steamboat dock on southern extremity of lake at Polson, Flathead
County.

RECORDS AVAILABLE.—August 23, 1908, to September 30, 1918.

Gace.—Vertical staff attached to a pile at end of pier; datum 2, 803.00 feet above sea
level. (Prior to 1917 this datum was given as 2,800 feet above sea level.)
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EXTREMES OF STAGE.—Maximum stage recorded during yesr, 90.3 feet June 17-20;
minimum stage recorded, 79.0 feet December 16. ) -
1908-1918: Maximum stage recorded, 92.7 feet July 1, 2, and 4, 1916; minimum,
78.5 feet February 16-22, 1913. ) Co
CoorrraTION.—Gage heights furnished by United States Reclamation Service.

Daily gage height, in feet, of Flathead Lake at Polson, Mont., for the year ending Sept. 30,

1918.
Day. Oct. ' Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
!
79.35 | 79.15 | 80.0 | 8L.0 | 80.05| 80.1|83.6 | 8.4 |87.9 82.2 80.7
79.35 | 79.1 | 80.2 | 80.95 { 80.0 80.2 | 83.8 | 855 | 876 82.1 80,7
79.35 | 79.1 [ 80.5 |80.9 |80.0 80.3 | 84,0 | 85.6 | 87.2 82.0 80.6
79.3 | 79.1 |80.8 | 8085 80.0 80,4 | 84.2 | 85.6 | 86.9 8.9 80.6
7.3 |79.1 | 8.1 | 8.8 |80.0 80.5 | 84.55 | 85.6 | 86.6 81.8 80.6
79.3 | 79.1 | 8L3 |80.75)79.95| 80.6 85,25 85.6 | 86.3 81.8 80.5
79.3 |79.1 |85 |80.7 |79.95| 80.7 859 |8.75; 86.1 81.7 80.5
79.3 179.1 {8L7 [80.7 |79.95| 80.8 86.15)86.0 | 858 81.7 80.5
79.3 |79.05| 81.9 | 80.7 |79.95| 80.9 | 86.35 | 86.3 | 86.6 81.6 80. 4
79.3 | 79.05 | 8.9 | 80,65 79.9 81,0 | 86,55 | 86.9 | 85.2 81.6 80.4
3 79,25 | 79.05 | 81.9 | 80.65 | 79.9 81.1 | 86,5 | 87.5 | 85.2 81.5 80,4
5 79.25 | 79.05 | 81.85 | 80.6 | 79.9 81,21 86.35| 88.1 | 84.9 8L.5 80.3
.79, 79.25 | 79.05 | 81.85 | 80.6 | 79.9 81.3 | 86,3 | 83,7 | 848 81.4 80.3
3 79.25 { 79.05 | 81.85 | 80.55 | 79.9 8l.4 ( 86.3 | 89.3 | 84.6 81.4 80.3
79.65 | 79.25 | 79.05 | 81.8 | 80.55 | 79.9 81,5 | 86.4 | 89.8 | 84.4 81.3 80.2
. 79.6 | 79.25 | 79.0 | 8.8 |80.5 [79.9 81.6 | 86,5 |90.2 | 84.2 81.3 80,2
79.6 | 79.25|79,05| 8.8 |80.5 |79.9 81.8 | 86.6 | 90.3 ({840 81.2 80.2
79.55 1 79.2 | 79.1 |8L8 |80.45| 79.9 82.0 86,7 | 90.3 | 83.85| 8.2 80.1
79.55 | 79.2 | 79.15 | 8L.8 | 80.4 | 79.9 82,2 | 86,7 |90.3 | 83.7 81.2 80.1
7.5 [79.2 |79.2 | 8.7 {80.35{79.9 82,4 | 86,75 | 90.3 | 8.55| 8L.1 80.1
79.5 | 79.2 | 79.3 | 8L6 23 3 |79.9 #2.5 | 86,7 |90.2 | 8.4 81,1 80.0
79.5 179.2 179.4 | 8L5 .25 | 79.9 82,6 | 86.6 190.1 | 8.3 8L 1 80.0
4 79.5 | 79.2 | 79.45 | 81.4 | 80.2 | 79.95, 82,7885 |90.0 |82 81.0 80.0
.{79.45|79.2 [ 79,56 | 8.3 |80.15| 79.95| 82.8 | 86.4 | 80.8 | 83.1 8.0 80.0
79.45 | 79.15 | 79.55 | 81.4 | 80.15 | 80.0 82.9 [ 86.2 | 89.5 | 83.0 8.0} " 7.9
79.4 | 79.15|79.6 | 8.3 [8.1 |80.0 83.0 (8.0 | 8.3 |82.85| 8.9 79.9
.| 79.4 179.15 | 79.65 | 81.25 | 80.1 | 80.05| 83.1 | 85.8 | 89,0 | 82.7 80.9 79.9
{794 (79.15(79.7 | 8L.2 | 80.05({80.05 83.2| 856 |88 |82.6 80.8 79.9
L 79.4 | 79.15 | 79.75 . 80.1 83.3 | 85,4 {885 | 8.5 80.8 7.9
.1 79.35 1 79.15 | 79.8 .} 80.1 83.4 | 85,2 | 88.2 | 82.4 80.8 7.8
79.35 |....... 7.9 80.15 |....... 85,3 |&..... 82,3 80.7 |.......

FLATHEAD RIVER NEAR POLSON, MONT.

LocarioNn.—In sec. 19, T. 22 N., R. 21 W., at Mischell’s ferry at Norrisvale, 5 miles
below Newell tunnel, 15 miles northwest of Ronan, and 12 miles below Polson,
Flathead County.

DrAINAGE AREA.—T7,010 square miles.

REecorps avarmasre.—July 23, 1907, to September 30, 1918.

Gage.—Vertical staff in four sections on left bank installed April 9, 1916; read by M.
Slyapich. -Prior to April 9, 1916, chain gage on right bank at same datum.
DiscHARGE MEASUREMENTS.—Made from car on ferry cable 80 feet below gage. Ferry
. cable removed in 1918 and measurements made at highway bridge at Polson 12

miles upstream.

CHANNEL AND coNTrOL.—Control at riffle 1,000 feet below gage; permanent. Banks
not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 14.0 feet June 19—
21 (discharge, 58,400 second-feet); minimum stage, 1.4 feet December 19-20 (dis-
charge, 2,310 second-feet).

1907-1918: Maximum stage recorded, 16. 4 feet June 12, 1913 (discharge, 75,400
second-feet); minimum stage recorded, 1.00 foot March 12, 1917 (discharge, 2,000
second-feet).
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Daily discharge deter-

.

mined from rating curve which is well defined. Gage read to tenths once daily.
Daily discharge determined by applying daily gage height to rating table. Ree-

ords good.

applied.
DiversioNs.—Several small diversions from tributaries above Flathead Lake.

Ioe.—Stage-discharge relation not seriously afiected by ice, and open channel rating
Reeuration.—Flathead Lake affords natural regulation.

Accuracy.—Stage-discharge relation practically permanent.
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No discharge measurements made during year.

Day.

Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year endirig

{RRIN=

Nore.—Gage not read; discharge interpolated: Sept. 3-6, 11-13, 15-18, 20, 22-29.




CLARK FORK BASIN. 71

Monthly discharge of Flathead River near Polson, Mond., for the year ending Sept. 30, 1918.

[Dramagé area, 7,010 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sgglare Inches. Acre-feet,

6.
3,600 2,690 3,070 0.438 0.50 189, 000
2,600 2,490 2,610 .372 .42 155,000
2,900 2,310 2,580 . 368 .42 150, 000
11,300 3,350 8,720 124 1.43 536, 000
5,840 3,010 4,130 . 580 .61 229, 000
4,670 2,900 3,770 .538 .62 232, 000
16,600 5,630 | 10,300 1.47 1.64 613,000
34,600 17,500 | 29,700 4% 4.89 | 1,830,000
58,400 27,000 | 44,200 6.31 7.041 2,630,000
41,600 12,400 | 23,000 | 3.28 3.78 | 1,410,000
12,000 6,080 8,430 1.20 1.38]* 518,000
5,840 3,880 4,600 . 660 .15 279, 000
58,400 2,310 12,100 1.73 23.48 1 8,780,000

MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

Locarion.—In NW. § sec. 36, T. 32 N., R. 19 W., at Hotel Belton, half a mile below
highway bridge at Belton and 2 miles above Lake McDonald outlet, Flathead
County.

DrAINAGE AREA.—900 square miles.

REcorD8 avaraBLE.—October 5, 1910, to September 30, 1918.

Gacee.—Inclined gage on left bank back of Hotel Belton; read by Mrs. S. C. Brock.

DiScHARGE MEASUREMENTS.—Made from cable 200 feet below gage.

CHANNEL AND CONTROL.—Bed composed of rock ledge and gravel; slightly shifting.

. No well-defined control. Banks not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.85 feet June 11
(discharge, 22,300 second-feet); minimum stage recorded, 1.70 feet November
1-5 (discharge, 295 second-feet).

1910-1918: Maximum stage recorded, 20.0 feet at 9 a. m. June 21, 1916 (dis-
charge determined by extension of rating curve, 49,000 second-feet); minimum
stage recorded, 1.3 feet March 29-30, 1912 (discharge, 182 second-fest).

Ice.—Stage-discharge relation seriously affected by ice; discharge not computed
because of insufficient data.

DiversioNs.—None.

REecuraTION.—None.

Accuracy.—Stage-discharge relation slightly shifting. Rating tables fairly well
defined between 325 and 20,000 second-feet. Gage read to half-tenths daily.
Daily discharge determined by applying daily gage height to rating table.
Records good.

No discharge measurements made during year.
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Daily discharge, in second-feet, of Middle Fork of Flathead River at Belton, Mont., for the

year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. ‘ Aug. | Sept.
. I
) P 510 205 325 680 485 | 1,580 | 5,000 7,910 4,120 1,310 820
2. I 485 295 | 710] 485 | 1,770 | 7,250 | 6,400 | 3,820 | 1,300 820
3. 485 295 325 770 510 | 1,580 9,780 | 5,780 | 3,260 | 1,390 820
4o 462 295 310 770 535 1,440 | 15,000 | 5980 | 2,870 | 1,300 820
i T 462 295 310 800 510 { 1,320 | 15,600 | 6,610 | 2,620 | 1,390 790
T 440 310 310 830 462 | 1,400 | 13,100 ] 8,600 | 2,510 | 1,310 790
i R, 440 310 310 770 462 | 1,360 | 11,000 | 11,800 | 2,510 | 1,310 820
- 40 310 310 680 462 | 1,580 | 8,600 | 13,600 | 2,510 | 1,230 790
9. ... 420 310 310 630 40| 2,080 | 7,250 | 18,000 | 2,560 | 1,230 730
10.......... 420 310 310 650 420 | 2,900 7,030 | 19,600 | 2,740 { 1,270 700
| 3 DO 400 650 420 [ 3,770 | 6,820 | 22,300 | 2,740 | 1,310 700
2., 400 650 420 | 4,450 | 6,610 | 18,600 | 2,340 | 1,310 670
132000000 38 620 | 420 | 5,380 | 6,610 | 17,600 | 2,190 | 1,350 670
4., 380 485 420 | 5,100 | 6,820 16,500 | 2,190 | 1,310 840
...l 38 485 | a20| 4,270| 8140 | 15,900 | 2,140 | 1,270 640
160 cinn.. 360 401 420 3,600 | 9,060 13,600 2,140 1,270 610
17 360 400 462 | 3,170 | 8,140 | 12,600 | 2,000 | 1,230 610
) b 342 360 562 | 2,770 | 7,250 | 11, 2,000 | 1,230 610
) R 342 325 650 | 2,900 7,250 | 10, 2,000 | 1,160 640
20,0000 325 325| 740 3,030 | 6,820 9, 1,010 | 1,160
D) TR 325 380 | 740 | 2,90 5980 | 9,060| 1,910 1,040 640
22, ...l 325 400 800 | 3,310! 5190 | 8370 1,910 | 1,010 640
23, 325 510 | 800 | 3,810 | 4,623 7,360 | 1,730| 1,010 640
...l 535 830 | 3,030 | 4,270 | 6,820 | 1,600 | 1,040 640
25, 485 | 1,100 | 4,100 | 3,930 | 5,980 | 1,550 | 1,040 580
1,240 | 4,810 | 3,610 | 5,380 1,300 | 1,040 580
1,480 5190 | 3,460 | 4,720| 1,3%0 | 975 552
1,620 | 5,000 | 4,450 ; 4,200 1,350 940 B552
1,480 | 4,900 | 5,580 | 3,820; 1,350 940 552
1,440 | 5000 | 6,400 | 3,540 1,310 | 880 552
1,400 [...o.... 9,540 |........ 1,310 | 880 |...... .

Nore.—Stage-discharge relation affected by ice Dec. 17 to Jan. 31; discharge not estimated.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the year ending

Sept. 30, 1918.

{Drainage area, 900 square miles.]

Discharge in second-feet.

Run-off.

Inches. Acre-fest.

Month. Per
Maximum. | Minimum. | Mean. | square
mile.
510 310 378 0.420
325 295 31 . 346
325 310 313 .348
830 325 564 .627
1,620 420 730 .811
5,380 1,320 3,280 3.64
15, 600 3,460 7,420 8.24
22,300 3,540 10, 400 11.6
4,120 1,310 2,200 2.4
1,390 880 1,180 1.31
320 552 675 750

(=]
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CLARK FORK BASIN. 73
BIG CREEK NEAR POLSON, MONT.

Locarion.—Near township line between sec. 4, T. 22 N., R. 19 W., and sec. 33, T.
23 N., R. 19 W., just below power house of Mission Range Power Co., three-
quarters of a mile above mouth, and 7 miles east of Polson, Flathead County.

DraNAGE AREA.—Not measured.

REcoRDS AvarnaBLE.—June 1, 1917, to September 30, 1918.

Gaee.—Stevens eight-day water-stage recorder on left bank, used since June 14,
1917; inspected by Earl Webster. Prior to that date temporary gage on left bank
200 feet downstream. .

CHANNEL AND coNTROL.—Artificial control at gage; repaired August 18,.1917, but
not completed until October 29, 1917; shifting. Banks high and are not over-
flowed.

DiscEARGE MEASUREMENTS.—Made from foot log just below gage or by wading
near by.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,.
1.9 feet June 11-14 (discharge, 38 second-feet); minimum stage, 1.26 feet January
30 (discharge, 1.8 second-feet). '

1917-1918: Maxzimum stage recorded 2.4 feet at 6 p. m. June 9, 1917 (discharge
from extension of curve, 104 second-feet); minimum stage same as above.

Ice.—Stage-discharge relation affected by ice for short period.

Diversions.—None.

RecuraTioN.—Operation of power plant materially affects flow, maximum being
during low water.

Accuracy.—Stage-discharge relation not permanent. Rating curve well defined
between 5 and 40 second-feet; applied indirectly October 1-22 and March 15-31.
Operation of water-stage recorder satisfactory except as indicated in footnote
to daily-discharge table. Daily discharge ascertained by applying to rating
table daily gage height determined by inspection of recorder graph. Records
good.

Discharge measurements of Big Creek mear Polson, Mont., during the year ending Sept.

30, 1918.
Gage | Dis- G Dis-
Date. Made by— heﬁm ' charge. | Date. Made by— he&ﬁ_ charge.
Feet. | Secft. Feet. | Sec.-ft.
Mar. 20 | R. O. Crawford a.......| 1.42 .2 || July 20 | W. A. Lamb........... 1.37 5.8
June 13 |..... L 14 A, 1.90 38.1 || Aug. 2| R. O.Crawford a....... 1.36 5.4
July 13 {..... do..eeiiiinnnenan, 1.50 12.6 .

e Engineer, U. 8. Reclamation Service.
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Daily discharge, in second-feet, of Big Creek near Polson, Mont., for the year ending
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CLABK FORK'BASIN, / i: 0 '~ k1]

GacE.—Vertical staff on right bank; réad occasionally. by employees of United States
Reclamation Service. )

DiscHARGE MEASUBEMENTS.~Made from suspension bridge 50 feet below gage or

" by wading.

CHANNEL AND CONTROR.~~Bed composed of small boulders and gravel slightly shifting.
No well-defined control.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year 7.5 feet June 11,
(discharge, 2,720 second-feet);. minimum discharge during petiod, 101 secund-ﬁbet
Septeraber 29 and'’ 30.

IcE.—Station not in operation during the ice period.

Diverstons.—None above station. Jocko K canal diverts 500 feet belew gage

Reguration.—None.

Accuracy.—Stage-discharge relation fairly permanent; not affected by ice. Rating
curve fairly well défined. Gage heights read ‘occasionally to hundredths or
tenths. Daily discharge ascertained by applying ‘gage height to rating table for
days of gage readings and interpolating dlséhuge for intervils between: mdmgs
Records fair.

CooprerATION. —Complete data furnished by  United $tates Reelammuon Sewme
Monthly computations slightly changed to conform to standard rules of oomputa.—
tion of United States Geological Burvey. .

Dzscharge measurements of Jocko River near Jocko, Mont., during. ﬂu yem- mdmg‘
.- Sept. 30, 1918. .

[Made by R, O. Crawford.a} ‘
. . - e 1 'Dis-
Date. . hm- m.

Fea. | Seeft.
ec-fm

' 847
43| 310

a Engineer, U. 8. Reclamation Servive.’

Doaily discharge, in second-feet, of Jocko River near .]'ocko, M'ont for the yaar cndmg

Sept 30, 1918, -
Day. | Apr. | May. | Juns. | July. [ Aug. | Sept. || Day. | Apr. { May. | June. | July. | Aug. | Sept.
095 374 185 1381 16 428 984 | 1,880.L 239 | - 170.; - 108
1:130 374 }g 126 1; ﬁg 911 i:zl;gg % {gg 107
124 || 18..
978 1,% 328 181 1221 19 488 [ % 1,840 1 288 |- 18934 -
998 [ 1,600 | 328 | 174 1290 20.... 460 602| 948 245| 166 103
020 (1,780 1 310 | , & 120 21...,] 4s1| 18| 856| 245| 171 104
040 ( 1,960 1 292 | 1 118 | 22....| '493 | 585 812) 234 178 105.
060 | 2,150 | 276 | 172 117 || 23.. 572 788 224| 185 108
070 | 2,340 172 115 || 24.. 550 | 549 74| 224 1 107
1,080 | 2,530 | 261 | 172 14 || 26....] 613 | 526 680 219| 162 106
il....| 38701,000 2,720 270| 174 112 | 26....; 667 503| 629 219| 151 104
12. 381 | 1,100 [ 2,400 | 261 | 176 111 || 27.. 721 | 479| 678 286 | 140 102
s 392 | 3,120 | 2,260 261 178 110 | 28.. 775 455 527 234 136 102
408 11,130 [ 2,040 | 245 | 17 109} 29.... 8301{. 890 476 200| .133| . 14
15 414 1,060 | 1,810 | . 245 | 173 109 || 30....| 885 | 725|..425) 199| 1337 ...161
E N ORI 860 |....-.. 192 130 L.

Nore.—Gage read on following days: Apr. 11, 23, 30; Ma, &7, 14, 21 28; June 4, 11, 18, 21, 25; July 1-31;
ﬁ:wust 1-10, 13, 16, 19, 23, 27, 29, 31; pt , 6, 9 13, 17, 20, scharge interpolated for intervanmg
s
. 70965—22—wsp 482—=6
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Monthly discharge of Jocko River near Jocko, Mont., for the year ending Sept. 30, 1918°

Discharge in second-feet. '
Run-off in

Month. acre-feet.
Maximum. | Minimum. | Mean.

REVAIS CREEK NEAR DIXON, MONT.

LocarioN.—In T. 18 N., R. 22 W., below highway bridge near residence of A. Bishop,
4 miles southwest of Dixon, Sanders County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE. —-April 30, 1911, to September 30, 1918, and October 1, 1917, to
1018.

GaGe.—Staff gage attwched to tree on right bank about 100 feet below highway
bridge; read by A. Bishop.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND coNTROL.—Bed composed of small boulders. Control shifts. Banks
not subject to overflow.

EXTREMES OF DISCHARGE.—Maximum sta.ge recorded during year, 3.40 feet June
10-11 (discharge, 204 second-feet); minimum discharge, 3.0 second-feet January
23 to March 19 and September 13, 1918.

1911-1918: Maximum stage recorded, 3.7 feet June 19, 1916 (discharge, 512
second-feet); minimum stage recorded, same as in 1918,

Ice.—8tage-discharge relation affected by ice January 30 to February 2 and February
18-22. Discharge estimated at 3.0 second-feet for these periods.

Drversions.—None of importance.

Reauration.—None. The melting snow causes small diurnal fluctuation during
spring.

Accuraoy.—Stage-discharge relation shifted. Two rating curves used are fairly well
defined; one used October 1 to December 31, and the other January 1 to Septem-
ber 30. Gage read to half-tenths twice daily. Daily discharge ascertained by
applying mean gage height to rating table. Records fair.

CooperATION.—Records furnished by United States Reclamation Service.

Discharge measurements of Revais Creek near Dizon, Mont., during the yeor ending Sept.
30, 1918.

[Made by R. O. Crawford.]

Dis-
Date. hm charge, *
-. Feet, 8ec.
JUNO7.eeee i enaaas feeeeeeresnnanessssrssttancatotarrnannronnts 3.08 15
F N T R PR 1.60 9.19
< | R PPN 150 5.35
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!

Daily discharge, in second-feet, of Revais Creek near Dizon, Mont., fov-the year ending

Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Bept.
9 8 8 138 3 3 73 132 108 38 10 5
9 8 8| 138 3] -3 78| 158 | 112 38 10 5
9 8 8 126 3 3 68 170 112 38 10 ]
9 8 8 112 3 3 57 184 125 38 10 5
9 8 8 100 3 3 47 191 125 29 10 5
9 8 8 89 3 3 29 191 14 29 18 b
'] 8. 8 78 3 3, 22 177 170 29 16 5
9 8 8 68 3 3 22 177 191 29 16 5
8 8 8 68 3 3 29 158 191 29 10 5
8 8 8 84 3 3 42 118 204 22 10 5
8 8 8 106 3 3 62 94 204 22 10 5
8 8 8 84 3 3 84 89 191 22 10 5
8 8 13 62 3 3 89 100 191 22 10 3
8 8 13 52 3 3 89| 12| 117 22 10 5
8 8 10 34 3 3 78 125 164 2 10 5
8 8 9 26 3 3 8 138 164 22 10 5
8 8 10 19 3 3 68 138 151 16 10 5
8 8 16 10 3 3 68| 125 14 18 10 5
8 8 22 8 3 3 57| 12| 138 16 10 5
8 8 2 5 3 4 57 112 138 16 10 b
8 8 23 5 3 4 62 100 126 16 10 5
8 8 23 4 3 4 73 100 112 16 10 5
8 8 20 3 3 1 84 80| 100 16 10 5
8 8 16 3 3 5 94 89 100 16 10 5
8 8 12 3 3 13 100 89 89 16 10 | 5
8 8 10 3 3 19 100 89 78 16 10 5
8 8 10 3 3 26 89 89 68 16 w| .5
8 8 16 3 3 29 89 78 57 16 5 5
8 8 33 38 O 29 94 78 47 16 b 5
8 8 64 b 2 N, 29 106 84 38 16 5 5
- PO 142 E: 75 PO, 42 1....... 94 l.aenee 16 [ 2N IO

Monthly discharge of Revais Creek near Dizon, Mont., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Month. mtm
Maximum. | Minimum. | Mean.

9 8 826 508

8 8 8,00 476

142 8 18.7 1,150

138 3 46,5 ) 860

3 3 3.00 167

42 3 8. 56 526

108 22| 60.8 4,140

191 78 122 7,500

204 38| 132 7,860

38 16 22.3 1,370

18 5 9.94 611

5 3 4.93 203

204 8] 3r90 27, 500

SULLIVAN LAKE NEAR METALINE FALLS, WASH.

LocatioN.—Approximately in sec. 31, T. 89 N., R. 44 E., (unsurveyed) near forest-
ranger station at north end of Sullivan Lake, 4} miles east of Metaline Falls, Pend

Oreille County.

DRAINAGE AREA.—Not meastred.
RECORDS AVAILABLE.—May 16, 1912, to September 30, 1918.
GaGe.—Float gage on dam at outlet of lake, installed May 9, 1913, at same datum and
site as staff gage used previously; read by AT, McDougall
EXTREMES OF STAGE.—Maximum stage recorded during year, 22.40 feet June 24-29;
minimum stage recorded, 6.00 feet April 9. .
1912-1918: Maximum stage recorded, 26.6 feet June 17-20, 1916; minimum

stage recorded, April 9, 1918.
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RecuraTioN.—Most of surplus flow of SBullivan Creck is diverted into lake. Suffi-
cient water is stored in lake to afford a continuous flow of about 60 second-feet
in flume of Inland Portland Cement Co. Zero of gage at elevation of gate sills;
crest of log chute is 22 feet, and crest of spillway 25 feet, above gate sills.

CooreraTION.—Gage-height record furnished by Inland Portland Cement Co.

Daily gage height, in feet, of Sullivan Lake, near Metaline Falls, Wash., for the year ending
Sept. 80, 1918.

June. { July. | Aug. | Sept.

B85S 55833
BE88E8 BREE
833883

]

8

5

g

Day. Oct, | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May.

9.70} 810| 6.20| 830 17.80 [ 22.30 | 20 18.50
9.65| 800 | 6.15| 8.60 | 18.00 | 22.30 | 10.90 | 18.50
0.65] 7.90| 6.20| 8.75/18.20 '22.20 | 19.80 |.......
9.60| 7.90| 6.20[ 8.90!18.60 | 22.15 | 19.80 |.......
9.60| 7.80| 6.20| 0.65|18.70 [22.10 | 18.75 |.......
9.50 | 7.75| 6.20 | 11.05 | 18.90 { 22.05 | 18.80 | 17.30
9.45| 7.70 | 6.20 | 11.30 | 19.05 | 22.00 | 19.85 | 17.30
9.40 | 7.65| 6.20{12.01 | 19.20 | 22.10 | 19.95 | 17.25
9.30 | 7.60| 6.00|12.35|20.00 | 22.05 | 18.90 | 17.20
9.30 | 7.50 | 6.05|12.50 | 20.40 | 22.10 | 18.90 | 17.15
9.20| 7.40 | 6.10]12.70 | 20.90 | 22.00 | 19.85 | 17.10
9.15| 7.35| 6.20|12.90 | 21.40 | 21.90 | 19.85 | 17.05
9.00| 7.30| 6.20|13.40 | 21.60 | 21.90 | 19.75 | 17.00
9.00| 7.25} 6.30 | 13.70 | 21.80 | 21.85 | 19.70 | 16.95
9.00| 7.20| 6.30|14.00 [ 22.00 [ 21.80 | 1.70 { 16.90
890 | 7.20 6.30 | 14.40 | 22.00 1 2L.75 | 19.66 | 16.85
880 7.15| 6.30 | 14.70 | 22.00 | 21.65 | 18.60 | 16.75
870} 7.10] 6.35]15.10 | 22.10 | 21.50 | 19.60 | 16.70
870 7.10 | 6.30 | 15.50 { 22.10 | 21.40 | 10.40 | 16.63
8.65| 7.00| 6.30| 15.65 | 22.00 { 21.40 | 10.30 | 16.60
8.55| 7.00| 6.40{15.70 1 22.00 |...... .| 19.25 | 16.55
850 | 7.00) 6.35| 159322 10 1 19.30 | 16.30
8.40 | 6.80 | 6.40 | 16.30 | 22. 06 | 19.25 | 16.50
....... 6.50 | 6.80 | 16.40 | 22. 00 | 19.10 | 16.50
....... "6.30 | 7.35116.55 | 22. 95 | 19.065 | 16.30

30| 7.50 2.

30| 7.60 22,

20| 7.80 22.

2! 7.90 2.

20| 810

20

SPPIPH®

NOTE.—Gage not read on days for which no gage height is given.
SULLIVAN CREEK NEAR METALINE FALLS, WASH.

Locarton.—In sec. 30, T. 39 N., R. 44 E., one-eighth mile below Outlet Creek, half
a mile below Sullivan Lake, and 4 miles east of Metaline Falls, Pend Oreille
County.

DRAINAGE AREA.—Not measured.

RECORDS AvaTLABLE.—May 186, 1912, to September 30, 1918.

Gace.—Vertical staff in four sections on left bank, installed September 21, 1917;
read by A. J. McDougall. Prior to September 21, 1917, vertical staff on right
bank directly opposite present gage and at same datum.

DiscrareE MEASUREMENTS.—Made by wading or from cable 40 feet below gage.

CHANKEL AND conNTROL.—Bed composed of cobblestones and coarse gravel; shifting.
Gradient steep. No well-defined control. Bankshigh and not subject to over-
flow. Stage of zero flow, according te measurements made October 20 1918,
gage height +0.2 foot 0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.7 feet June 9
(discharge, 646 second-feet); minimum recorded stage, 1.30 feet &PMbar 25-30
(dxscharge, 74 second- feet)
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1912-1918: Maximum stage recorded, 4.2 feet June 2,-1913 (discharge, 1,850
second-feet); minimum stage recorded, 1.10 feet February 1, 1913 (diecharge, 53
second-feet).

Tce.—Stage-discharge relation not affected by ice.

Diversiona.—~Water is diverted from Sullivan Creek about a mile above station for
storage in Sullivan Lake, but entire run-off of drainage basin passes gage.

RecuLation.—Storage in Sullivan Lake is used by Inland Portland Cement Co. to
increase low-water flow.

Accuracy.—Stage-discharge relation changed three times during year. Three itau'lv
well defined rating curves used as follows: October 1 to April 8, May 2 to June 8,
June 9 to July 26. Indirect:method for shifting control used remainder of Yyessr.
Gage read to hundredths once daily. Daily discharge ascertained by applying

"daily gage height to rating table. Records poor during period October to April;
fair during remainder of year,

COOPERATION.—Station maintained in cooperation with United States Forest Semce
and Inland Portland Cement Co.

Discharge measurements of Sullivan Creck near Metaline Folls, Wash., during the year
‘ending Sept. 80, 1918. -

Comew— | gn | e
ASxaﬂ.

May 3 - 304
June 30 p
30 1

Lt

Dmly discharge, in second-feet, of Sullivan Creck near Metalzm .Falis Wask _for tha yegr
ending Sept. 30, 1918."

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept,

, . o IR LN

g el m| @] R m| R m Lol eel

. AR 2N . £ 88

97 108 123 120 95 103 128 384 252 1 . 108 86

951 118 | sy 183 108 138 524 2781 X 1084 85

95| 108| 18| 128 113| 83| 128| 458| 3P4 . W3, M

92 108 120 108 86 128 407 k61 168 .. 103 83

108 1191 123 103 88| 128) 384 % 1 103 83

101 103| u8; 12| 101 88| 138| 38} - 1881081 8t

101/, 101! 13| 8| 103 97| 166| 284| 6461 1 1 81

101 196 | M3} 108 9| 188| 316| 822 X 115 8

106 99 99 108 106 10L 204 361 598 168 115 81

110 9| 101| 106( 108 97| 23| 480 58] 166 | 108 - W

115 123 99 106 101 97 200 476 5981 173 ki

115 110 29| 108 97 92| 197| 384 57471 180 97 %

110 103} 103| 103 95} . 93| 193 | 453 .. 54| 17 95 k]

e 113 101 123 106 9% 95 190 453 9| 173 2 "

. 110 99! 128) 108 95 95| 166 | 407 | AW | 187 g 77
.. 110 ol 1267 103 95 99 | 1697 3611 887 142 77
. 110 97| 126 103 gg 180 36| 843) 236 02 7
.. 108 97| 123 95 95| 1 183 | 316 342| 136 92 77
21 10 101{ 120 881 O5) 8| 180} 252| 320 130! 108 K
2. 106 90 123 9 180 240| 298| 1231 128 T
23.. 108 9| us| 110 05| 113| 183| 240| 299 12| 110 75
24.. 108 99| 15| 110 951 115| 163| 232| 209 128 97 75
25.. 108 97| u2| 115 96| 1 160 | 232 | 258 | 128 97 T4
26eitiiincanansn 110 97| 108| 108 97| 136 | 154( 212| 219| 168 92 74
2.. 113 108 98| 126 151| 202 219 | 166 92 74
2., 106 101 110 110 99| 120 180 | 12| 183 | 145 92 74
2. 103 106 110 108 |....... 128 173 273 166 110 92 74
30.. 103 126| 120 106 |....... 128 | 173 273 | 193 108 22 -4
K ; SO 106 |...... . 128 97 I....et, 120 |....... 316 ....... 90 90 f...oupe

NoTE.—Gage not read Dec. 7, 16, 25, Feb, 24-28, July 21, Sept. 3-5; discharge interpolated .




.

80 SURFACE WATER SUPPLY, 1918, PART XII—A.

Monthly discharge of Sullivan Creek mear Metaline Falls, Wash. for the year ending
Sept. 30, 1918,

Discharge in second-feet.
Run-off in
Month, acre-feet.
Maximum.| Minimum. | Mean.
115 92 105 8,460
128 97 104 6,190
128 99 115 7,07
138 88 1 6,820
13 90 99.1 5,500
138 83 105 6,460
211 118 166 9,820
524 173 20,100
648 166 375 22,300
180 99 151 9,280
128 90 101 8,210
90 74 79.1 4,710
646 74 153 111, 000

KETTLE RIVER BAGIN.

OURLEW CREEK NEAR CURLEW, WASH.

Locarron—In sec. 21, T. 38 N., R. 33 E., 400 feet below mouth of Lambert; Creek
half a mile below outlet of Curlew Lake, 9 miles above Curlew, and 12 miles north-
east of Republic, Ferry County.

DRAINAGE AREA.—About 93 square miles {measired on topographic and Forest Service
maps); uncertain because divide between Curlew Creek and San Poil River can.
not be accurately determined,

RECORDS AVATLABLE.—May 4, 1917, to September 30, 1918.

GaeE.—Vertical staff on right bank attached to upstream wing wall of railroad culvert;

. read by Henry Kuehne. . .

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Permanent and sensitive contrel formed by wooden culvert
under railroad having a free fall of 1 foot. Banks subject to overflow below gage,
but not above. Stage of zero flow, determined October 8, 1918 as —0.12 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year; 0. 98 foot April 20

and May 23 (discharge, 11.2 second-feet); minimum sta.ge recorded, 0.10 foot
September 11 (discharge, 0.7 second-foot).

1917-1918: Maximum stage recorded, 3.08 feet May 30, June 2 and 6, 1917
(discharge, 65 second-feet); minimum stage same as 1918.

Ioe.—Stage-discharge relation not affected by ice during year.

Diversions.—None. )

RecuratioNn.—Natural storage in Curlew Lake.

ACCURACY —Stage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths once daily. Daily discharge ascertained by applying daﬂy
gage height to rating table. Records good.

Discharge measurements of Curlew Creek near Curlew, Wash., dumﬂg the year ending Sept.

30, 1918.
Date. Made by— ’ hgjagﬁet chl,:isg.e. .
Feet. Sec. -ft .
Feb. 15 | T.R. Newell.......ccviiveininennnnn. . 0.57
ADE. 21 | R B. KilZOTCucvenroounrnnensnsnsnssnenesnsnnsnanesassemmsmnsmemannnnenn .06 i H
21 |..... L L PRI .96 1L6
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HALL CREEK BASIN,
HALL CREEK AT INCHELIUM, WASH.

Location.—In NE. } sec. 8, T. 32 N., R. 37 E., half a mile above highway bridge,
three-fourths mile above mouth of creek, and three-fourths mile northwest of Inch-
elium, Ferry County: h

DRAINAGE ARRA.—163 square miles; former location at Wires bridge, 3 miles above

" mouth, 180 square miles (measured on topographic, Colville Indian Reservatio,
and Forest Service maps).

REcorDps AvaLasLE.—December 18, 1912, {o September 30, 1918.

Gage.—Stevens continugus water-stage recorder on right bank used since March 27,
1918; ingpected by Walter Johnson. Stevens eight-day recorder in use with same
installation, August 27, 1916, to March 27,1918, For description of previous ga.geq
see Water-Supply Paper 442,

DISCHARGE MEASUREMENTS.—Made from cable 15 feet downstream or by wading. = -

CHANNEL AND cONTROL.—Bed of stream composed of gravel and boulders; permanent
except at extramely high athges. Banks high. Stage of zero flow, according to
messureménts made June 22 and -Septeraber 17, 1017, and. Octoher 10, 1918 gage
height 0.4 foot & 0.05 foot.

EXTREMES OF DISCHARGE.——Maximum stage during year, fro;n, waber—stage recorder,
2.57 feet at noon April 10 (ducharge, 168 second-feet); minimum stage recorded,
1.24 feet September 28 (discharge, 8 sacond-feet); minimum discharge probably

" occurred during period in which stage-discharge relation was affected by ice.
1912-1918: Maximgm’ stage recorded,3.10 feet at 6.20 a. m. April 16, 1914 (dm-
charge, 965 second-feet); minimum stage in 1918. ’

Ice.—8tage-discharge relation seriously affected by ice; filow estimatéd from observer's
notes, weather records, and dmcharge measurements.

Diversions.—Water is diverted for use in Gwen mine power pla.nt but is returned
shove gage.. . . S

ReaeuraTioNn.—Effect of operatmn of power plant negligible.

Acouracy.—Stage-discharge relation permanent; affected by ice tor short periods.
Rating curve well defined below 500 second-feet. Operation of water-stage re-
corder satisfactory, subsequent to March 27, but somewhat uncertain for short
periods before that time. Daily discharge ascertained by applying to rating tables
mean daily gage helght determmed from inspection of recorder gmph Records
good.

Discharge medsurements of Hall Creck at Inchelium, Wash., durmg the year ending Sept

30, 1918.
- Tow | o | ouee |
Date. Made by— 1oke | - || Date. Mado by— [h‘g‘a;"t' Dl
. )

Foet, | Sec. L. eet. | Sec.-ft,

Feb. 13 | T. R, Newell........... 1.52 20.8 || Apr. 6| T. R. Newell........... 2.17 82
Mar, 27 |..... A0unranerennnnns 212 7 19 | R. B. Kilgore.......... 2.27 101
: 28 |..... L+ [+ TR 2.08 67 May 8|..... L 1 T, |¥ 2.30 108
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Daily discharge, in second-feet, of Hall Creek at Inchelium, Wash., for the year mdmg

Sept 30, 1918.

Dagy. Nov Jan. | Feb. | Mar. Aug. | Sept

2] 2 18 ‘51 ©13 10

23 20 19 52 13 10

25 20 21 52 17 12

3| 2 el 2 80 6| 10

6| 16 2 49 1B| 10

2 17 47 18 10

21 17 45 13 10

20 23 20 20 44 12 10

20 | 20 19 42 15 10

19 19 18 40 17 10

WMo 19 20 18 38 18 10

12....0iiat.s 20 20 18 37 ‘14 10

) & T 20 20 20 35 13 10

Moot 20 18 20 34 13 10

) 1 T 20 19 16 20 32 12 10

) L 21 2 22 20 a1 12 10

Wi, 26 21 20 23 30 12 10

) £ T 30 21 19 31 28 i3 10

I 34 15 40 26 18 9

b 33 . 41 25 16 9
1 28 43 24 15

B 21 49 2% Bl §

5

2% ) 2 12 9

25 20 66 28 1n ¢

kid 24 o n 9

7t 2 11 8

61 21 u B

] 29 1t 9

84 18 | nl 9

102 nmi......

NoTE.—Stage-discharge relation affécted Bririoe, Dee. 6-14, 23-31, Jan, 1-15, 20-24, 31, Feb, 1-7, 10-28,

March 1; mean discharge estimated b

ods vs shown by braced ﬁgures

Dec. 15, 20-22, Sept. 28-30; discharge es imated

Monthly discharge of Hall Creck at Inchelium, Wash., for the year ending Sept. 30, 1918.

Recorder not operating

Dlsch;lrge in second-feet.

Run-off
fin
Magimum. Mepn. | Bore-feet.
October....c.ooiiiiiiiniriirreeiiienn, faseccanaceannanan 17, 1,
1,
1’
11

-

2O L 2D

Eadaiut:

8| oBERBRBESES
| BWAWD mODWD

8| 3EERSZEEREE
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STRANGER CREEK BASIN.
STRANGER CREEK AT METEOR, WASH.

Locarion.—In sec. 21, T. 32 N, R. 36 E., at highway bridge at Meteor, about 8 miles
southwest of Inchelium, Ferry County.

DRrAINAGE AREA.—Not meagured.

Recorps avamLaBLE.—August 29, 1916, to September 30, 1918.

Gage.—Vertical staff on right bank 15 feet downstream from bridge; read by E. J.
Sparling.

DisCHARGE MEASUREMENTS.—From highway bridge or by wadlng

CHANNEL AND CcONTROL.—Bed composed of gravel, apparently permanent. Left
bank subject to overflow at extremely high stages. Concrete control 6 feet down-
stream from gage; permanent. Stage of zero flow, according to levels made Octo-
ber 11, 1918, gage height —0.06 foot.

EXTREMES OF DISCHARGE.—Maximum ‘stage recorded during year, 0.78 foot April 28
to May 2 (discharge, 25 second-feet); minimum stage recorded, 0.06 foot Septem-
ber 20-23 (discharge, 0.6 second-foot).

1916-1918: Maximum stage recorded, 2.00 feet from May 15, afternoon retadmg,
to May 19, 1917 (discharge, 164 second-feet); minimum stage in 1918.

Ice.—Stage-discharge relation affected by ice for short periods; flow estimated from
recarded gage heights, observer’s notes, and weather records.

DiverstonNs,—None.

REeeuraTioN.—None.

Accuracy.—Btage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records good.

Discharge measurements of Stranger C'reek at Meteor, Wash., during the year mqu Sept.

1918.
Date. Made by— hm‘ chgir’;e. Date. Made by~ hm- ]Me.
‘ |
Feet, | Sec. ?t Feet, | See-ft.
Feb. 14 | T. R. Newell.......... . 0.38 Apr. 19 [ R. B. Kilgore.......... 0.78 2.5
Mar. 28 |..... 0 1 RPN .51 10.0 || May 7 |[..... L) 1 A .73 20.5
Apr. 6 |..... L) [ N .60 14.2 T feeenn L) [ TP .73 21.0
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SPOKANE RIVER BASIN.
COEUR D’ALENE LAKE AT COEUR D’ALENE, IDAHO.

LocatioNn.—In 8W. } 8W. ¥ sec: 13, T. 50 N., R. 4 W., at Johnson’s wharf, 800.feet
southeast of railroad station at Coeur d’Alene, Kootenai County.

DRAINAGE AREA.—3,690 square miles (measured on U. 8. Geol. Survey map; scale,
1:500,000).

REecorps AVAILABLE.—February 11, 1905 to September 30, 1918. April 25, 1903 to
February 10, 1905, St. Joe Boom Co.’s gage at mouth of St. Joe River.

Gage.—Vertical staff on pile at wharf; read by Henry Kloppenburg Gage datum
is 2,100 feet above mean sea Ievel.

EXTREMES OF -BTAGE.—Maximum stage recorded during year 35.92 feet January 3'
minimum stage recorded, 20.52 feet November 28 and 29.

1903-1918: Maximum stage recorded in 1918; minimum atage recorded, 19.9 feet
on October 10-12, 1904, September 24-25, 1905, October 14 to November 3, 1906.

Diversions.—None.

REecuraTION.—Congiderable storage is used by the Washington Water Power Co. to
increase summer flow of Spokane River; regulation is effected by Taintor ga.tes
and bear-trap dam at Post Falls. .

Accuracy.—Gage read to hundredths once daily.

CoorErATION.—(Gage-height record furnished by the Washington Waater Power Co.

Daily gage height, in feet, of Coewr &' Alene Lake at Coeur &' Alene, Idaho, for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. I Jyne. | Jaly. [ Aug. | Sept..
i !
20.64 | 34.65 | 25.92 | 24.07 | 28.60 | 29.24 | 26.51 | 26.31 { 26.00 | 25.22
20.64 1 35.45 | 25.72 | 23.03 | 28.76 | 20.32 | 26.45 | 26.32 | 25.93 | 25.14
30.68- | 35.92 25.60 | 23.92 | 28.84 } 20.36 | 26.36 | 26.20 | 25:05 | 25.12
20.74 | 35.85 | 25.44 | 23.85 | 28.76 | 20.48 | 26.35 1.26.28 | 86.02 { 25.10
20,74 | 35.58 | 25,34 | 23.82 | 28.64 | 29.66 | 26.33 | 26.26 | 25.90 | 25.08
. 20.78 1 35,25 | 25.44 | 23.7¢ | 23.52 | 29.90 { 26.34 | 26.26 | 25.88 | 25.06
. 20.82 | 34.89 | 25.72 | 23.67 | 28,40 | 29.96 | 26.40 | 26.25 86| 25.02
. 20.84 | 34.58 | 26.12 | 23.61 | 28.36 | 20.92 | 26.44 | 26.25 | 25.84 | 24.98
. 20.78 | 34. gs 26.32 | 23.55 1 23.32 | 29.80 | 26.47 ) 26.26 | 25.82 | 24.
21,00 | 20.82 | 83. 26.36 | 23.49 | 28,52 | 20.64 | 26.49 | 26,26 | 25.80 | 24.88
20.96 | 20.86 | 33.34 | 26.40 | 23.45 | 28.90 | 29.36 | 26. 52 26,283 | 25.76 | 24.86
20.92 | 20.82 | 82.86 | 26.44 | 23.46 | 20.30 | 20.14 | 26.52 | 26.27 | 25.74 | 24.84
20.88 | 20.84 | 32.36 | 26.42 | 23.56 | 20.60 | 28.86 | 26,50 | 26.26 | 25.72 ; 24.78
20.84 | 20.94 | 31.86 | 26.30 | 23.59 | 20.90 | 23.68 | 26.4% | 26.24 | 25.68 | 24.74
20.82 | 21.20 | 31.36 | 26.24 | 23.59 | 30.10 | 28,64 | 26.45 | 26.22 | 25.66 | 24.68
20,80 | 21.52 | 30.86 | 26.04 | 23.62 | 30.14 | 28.66 | 26.30 | 26.22 | 25.84 | 24.68
20.76 | 21.82 | 30.38 | 25.94 | 23,63 | 30.06 | 23,66 | 26.20 | 26.22 | 25.62 |- 24.84
20.74 [ 22.40 1 30.00 | 25.76 | 23.90 | 20.88 | 23.62 | 26.15 | 26.20 | 25.58 | 24.62
20.72 | 24.10 | 20.58 | 25.60 | 24.34 | 29.66 | 23,54 | 26.23 | 28.20 | 25.58 1 24.58% -
20.66 | 26.32 | 29.15 | 25.40 | 24.73 | 20.42 | 23.44 | 25.23 1 26.18 | 25.56 | 24.54
20.64 | 27.29 | 23.80 | 25.14 | 24.99 | 29.18 | 23.32 | 26.20 | 26.12 | 25.56 | 24.50
20.62 | 27.57 | 28.44 1 24.94 | 25.23 1 20,14 | 28.16 | 26.32 | 26.10 | 25.56 | 24.46
20.60 | 27.73 | 28.08 | 24. 25.54 | 20.18 | 23.00 | 26.33 | 26.08 | 25.56 | 2442
20.58 | 28.00 | 27.76 | 24.74 | 25.99 | 20.32 1 27.73 | 26.26 | 26.04 | 25.5¢.1 ~ 24038
20.56 | 28.08 { 27.52 | 24.64 | 26.44 | 20.36 | 27.58 | 26.19 | 26.02 | 25.52 | 24.34
20.54 | 23.03 | 27.34 | 24.46 | 26.99 | 20.46 | 27.40 | 26.23 | 26.02 | 25.52 | 24.30
20.54 1 28.00 | 27.14 | 24.32 | 27.58 | 20.52 | 27.24 | 26.26 | 26.06 | 25.48 | 24.26
20.52 | 25.64 | 26.95 | 24.20 | 23.05 | 20.44 | 27.04 | 26.27 | 26.04 | 25. 44 | 24.22
20.52 | 29.74 . 23.24 | 20.34 | 26.88 | 26.27 | 26.04 | 25.40 | 24,20
20.56 | 31.33 28.36 | 20.26 | 26.74 | 26.29 | 26.02 | 25.36 | 24.16
veeses] 33,19 28.46 |....... 26.62 eevee..] 26,02 | 25.32 |.......
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SPORKANE RIVER AT SPOEARE, WASH. .

Location.—In sec. 9, T. 25 N., R. 43 E., above Washington Water POWe!‘ Co.’s stesm
plant in Spokane, 2.8 mﬂes above SpOImne Falls, and 4 mﬂea above Latah Creek
Spoksne County.

DRAINAGE AREA.—3,910 square miles (measured on U. 8. Geol Survey base map,
“ scale, 1:500,000).

RecorDS AvarrABLE.—March 22, 1891, to September 30, 1918,

GaeE.—Stevens continuous water-stage recorder on right bank 500 feet above Wash-
ington Water Power Co.’s steam plant; installed July 31, 1915; inspected daily by
power plant attendant. For description of earlier gages gee Water-Supply Paper
-412." Approximate elevation of gage datum, 1,800 feet above sea level.

DiscHARGE MEASUREMENTS.—Made from cable 75 feet upstream from gage.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; somewhat shifting.

- Control is stretch of channel contracted by bridge structures and embankments
between station and crest of Spokane Falls; shifts st extremely high water.

EXTREMES OF pIscEARGE.—Maximum stage recorded during year, 83.5 feet at 8 a. m.
January 4 (discharge, 39,600 second-feet); minimum stage, from water—sta.ge
recorder, 68.90 feet at 7 p. m. December 9 (discharge 1,520 second-feet).

1891-1918: Maximum stage recorded, 83.8 feet at midnight May 17, 1917 (dis-
.~ charge, 41,900 second-feet); minimum stage recorded, 1.3 feet. (Mmha"vStreet
gage) September 28-30, 1905 (discharge, 1,240 second-feet).

Jce.—Stage-discharge relation not affected by ice. 2

Drversions.—Water is diverted above the station for lrngatlon by Spokane Valley
Land & Water Co. .

ReauLaTioN.—Flow is partly regulated by storage in Coeur d’Alene Lake.

Accuracy.—Btage-discharge relation changed on April 16. Rating curves before
and after change well defined. Water-stage recorder in continuous operation
except December 29 to March 7, during which period it was removed on account
of danger from high water. Staff gage read once daily throtghout the year; to
half-tenths until May 3, and to hundredths thereafter. Daily discharge as-
certained by applying to rating table mean daily gage-height determined by
inspecting recorder graph or, for days of considerable fiuctuation by averaging
discharge for shorter interval. Daily staff gage readings used December 29 to
March 7. Records excellent.

CooPERATION.—Gage-height record furnished by Washington Water Power Co.

Discharge measurements ofSpokane River at Spokane, Wash., during the year ending
Sept. 30, 1918.

[¢] Dis- G Dis-
Date. Made by— height. | charge, || D®te- Made by— height. | charge.
Feet. | See.fi. Feet, | Secft.
Oct. 9| John McCombs......... 00.62 | ~ 2,320 || Apr. 27| B. B. Kilgore.......... 72.11 | 17,100
Feb. 17 | T. R. Newell........... .92 | 9810 2 ... F P 76.98 | 16,800
1900 F PRI 62| 912
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Daily discharge, in second-feet, of Spokane River at Spokane; Wash., for the year ending
Sept. 80, 1918.

Day. | Oct. | Nov. | Dec Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.......] 2,360 | 2,180 | 1,570 | 33,500 | 10,400 | 6,510 | 14,700 | 16,600 | 10,700 | 2,980 | 1,830 | 1,830
Zeenennn 2,300 | 2,300 | 1,620 | 37,300 | 9,530 | 6,320 | 15,200 | 16,800 | 10,000 | 2,920 | 1,830'| 1,830
3eeeenn. 2,300 | 2,240 | 1,680 | 39,300 6,320 | 15,200 | 16,800 | 9,180 | 2,860 | 1,830 | 1,830
4ol 2,300 | 2,120 | 1,680 | 39,600 | 9,110 | 6,320 | 15,200 | 17,100 | 8 150 | 2,660 | 1,830 | 1,780
“Bueen... 2,300 | 2,300 | 1,680 | 39,300 5,050 | 15, 200 17, 8,760 | 2,600 | 1,780 | 1,720
2,300 | 2,300 | 1,680 | 38,500 | 9,110 | 5,950 | 14,700 | 17,900 | & 2,530 | 1,780 | 1,720
12,240 | 2,300 | 1, 900 { 9,320 | 5,050 { 14,700 | 18,200 | 8 760 | 2,410 1,7& 1,720
2,240 | 2,240 | 1,620 [ 35,800 | 9,970 | 5,590 | 14,400 | 18,200 | 10,200 | 2,410 | 1,7 1,780
2,300 { 2,240 | 1,570 | 34,200 | 10,400 | 5,590 | 14,400 | 17,900 | 10,200 | 2,200 | 1,830 | 1,720
.| 2,300 | 2,300 | 1,570 | 33,100 | 10,600 | 5,590 | 14,700 | 17,400 | 10,500 | 2,200 | 1,780 | 1,720
11....... 2,300 | 2,120 | 1,620 | 31,300 | 10,800 | 5,410 | 15,500 | 16,800 | 10,500 | 2,230 | 1,830 | - 1,720
12....... 2,300 | 2,180 | 1,620 | 29,800 |-10,800 | 5,410 | 16,300 | 16,300 | 10,500 | 2,170 | 1,830 | 1,720
13.......1 2,180 | 2,120 | 1,680 | 27,700 | 10,600 | 5,500 | 17,400 | 15,800 | 10,500 | 2,170 | 1,830 | 1,720
Mo 2, 2,000 | 1,620 | 25,900 | 10,400 | 5,500 | 17,900 | 15,200 | 10,500 | 2,170 | 1,830 [ 1,720
15....... 2,240 | 2,000 | 1,680 | 24,300 | 10,400 | 5,500 | 18,500 | 15,200 | 10,200 | 2,110 | 1,830 | 1,780
2,300 | 1,900 | 1,620 | 22,600 | 9,970 | 5,500 | 18,800 | 15,200 | 9, 2,060 | 1,830 | 1,780
2,360 | 1,840 | 1,680 | 21,400 | 9,970 | 5,590 | 17,900 | 15,200 | 8,770 | 2,060 | 1,830 | 1,720
2,300 | 1,840 | 1,780 | 20,200 | 9,530 | 5,770 | 17,900 | 15,200 | 6,160 | 2,050 | 1,830 | 1,720
2,300 | 1,950 | 2,120 | 19,000 | 9,320 | 6,320 | 17,400 | 15,000 790 | 2,050 | 1,880 | 1,720
.1 2,300 | 1,950 | 3,200 | 17,900 | 8,900 | 7,080 | 17,100 | 14,700 | 6,570 | 2,050 | 1,780 | 1,780
2,360 | 1,840 | 9,860 | 16,800 | 8,690 | 7,480 | 16,600 | 14,500 | 4,530 | 2,050 | 1,720 | 1,780
2, 1,780 | 11,100 | 15,800 | 8,280 | 7,880 | 16,300 | 14,200 | 4,850 | 2,050 | 1,780 | 1,780
2,300 | 1,680 | 11,800 | 15,200 | 7,880 | 8,280 | 16,300 | 13,700 | 5,550 | 2,000 | 1,780 | 1,720
.| 2,240 | 1,680 | 12,200 | 14,200 | 7,880 | 9,110 | 16,800 | 13,200 | 6,880 | 2,000 | 1,780 | 1,780
2,360 | 1,680 | 13,200 | 13,700 | 7,480 | 9,070 | 18,800 | 13,000 | 5,160 | 1,940 | 1,830 | 1,720
2,300 | 1,730 | 13,700 | 13,200 | 7,480 | 10,800 | 16,800 | 12,500 | 3,400 | 1,880 | 1,780 | 1,720
2,180 | 1,680 | 14,200 | 12,700 | 7,080 | 12,200 | 17,100 | 12,000 | 3,260 | 1,880 | 1,720 | 1,720
2,120 | 1,620 | 14,400 | 12,500 | 6,700 | 13,400 | 16,800 | 11,800 | 3,330 | 1,880 | 1,720 | 1,780
2,180 | 1,620 | 17,400 | 11,800 |........{ 14,000 | 16,800 | 11,600 | 3,400 | 1,880 | 1,620 | 1,780
12,360 | 1,620 | 21,400 | 11,300 |. .1 14,200 | 16,800 | 11,100 | 3,050 | 1,830 | 1,670 | 1,780
2,300 |....... ,300 | 10, 800 .| 14,400 |........ 10,900 |........ 1,830 | 1,720 |.......

Monthly discharge of Spokane River at Spokane Wash., for the year ending Sept. 30, 1917.

Discharge in second-feet.
) Run-off in
Month. acre-fect.
Maximum. | Minimum. | Mean.
120 2,000 2,070 127, 000
2 610 2060 | 2,300 137,000
2,420 2180 | 2,330 143,
2420 - 2180 2,330 143,
3,140 220 [ 2780 154,
3,350 2540 | 2,890 178, 000
26, 500 3350 | 14200 845,
41500 24,500 | 32,900 2,020, 000
37,700 16,000 | 25 800 1,49, 000
15, 500 3000 | 6470 308, 000
3,000 2480 | 2,730 168, 000
2,600 2,360 2,430 145, 000
41, 500 2, 000 8, 200 8, 000, 000
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Monthly discharge of Spokane River at Spokane, Wash., for the year ending Sept. 30, 1918,

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean,

2,360 2,120 2,280 140, 000
2,300 1,620 1,980 118, 000
27,300 | - 1,570 6, 500 400, 000
39, 600 10,800 | 24,400 1, 500, 000
10, 800 6,700 9,210 512, 000
14, 400 5,410 7,730 475,000
18, 800 4,400 | 18,300 970,000
18, 200 10,900 | 15,100 928, 000
10,700 3,050 7, 550 449, 000
2,980 1,830 2, 200 135, 000
1,830 1,620 1,700 110, 000
1,830 1,720 1,750 104, 000
The year..uorieeeeceennnnns deeoereadbecnanaanaaan 39, 600 1,570 8,070 5, 840, 000

SPOEANE RIVER BELOW LITTLE FALLS, NEAR LONG LAKE, WASH,

LocarioN.—In NW. } sec. 19, T. 27 N., R. 39 E., in Lineoln County, just above
Chamokane ferry, 14 miles below Little Falls power plant of Washington Water
Power Co., 4 miles below Chamokane Creek, and 5 miles below Long Lake.

DRAINAGE AREA.—5,690 square miles (measured on U. 8. Geol. Survey maps; scale,
1:500,000).

RecorDps AvaLABLE.—November 5, 1912, to September 30, 1918,

GaGE.—Stevens continuous water-stage recorder on left bank; gage datum 1,200 feet
above mean sea level.

DisCHARGE MEABUREMENTS.—Made from cable 50 feet below gage.

CHANNEL AND cONTROL.—Bed composed of large boulders; shifting at high stages.
No well-defined control. Banks high; one channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
89.8 feet at 6 p. m. January 3 (discharge 39,400 second-feet); minimum mean
daily discharge, 1,720 second-feet September 15; minimum discharge lower when
water was below intake (elevation, 75.05 feet) for short periods on July 29, August
4 and 31, and many days in September.

1912-1918: Maximum stage recorded, 90.32 feet at 8.30 p. m. May 18, 1917
- (discharge, 41,300 second-feet); minimum stage same as above, and for parts of
days during low-water seasons.

Ice.—Stage-discharge relation not affected by ice.

Drversions.—Water is diverted by Spokane Valley Land & Water Co. for irrigation
above station.

Recurarion.—Flow affected considerably by power regulation at Little Falls and
Long Lake, and slightly by power regulation at Ninemile, Spokane, and Post
Falls. Low-water flow is affected by regulation of storage in Coeur d’Alene Lake.

Aoccuracy.—Stage-discharge relation changed January 6 during high water. Rating
curves well defined. Operation of water-stage recorder satisfactory except as
indicated in footnote to table of daily discharge. Daily discharge ascertained by
means of discharge integrator except for periods when recorder was out of order,
and for period December 29 to January 23, for which mean daily gage height
determined by inspecting recorder graph was applied to rating table. Records
excellent.

'Coomu'non.—(}age—helght record furnished by Washlngton Water Power Co.
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Discharge measurements of Spokane River below Little Palls, near Long Lake, Wash.,
dum'ng the year ending Sept. 30, 1918.

G Dis-
Date. Made by— mﬁi. charge.
Feet. See-ft.
Oct. 10 | John MceCombs... ccoovuennuentoninaneonnnns Neasseertasstennninniennonnne 77.17| - 4,210
Apr. 4 T.R.Newell................................, ............................ 83.27 16,900
Daily dwcharge, n second- feet of Spokane River below Little Falls, near Long Lake,
Wash., for the year ending Sept. 30, 1918.
Day. Oct. | Nov. | Dec, | Jan, Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
I - .
2,980 | 3,030 | 2,480 | 28,200 | 11,700 | 7,460 | 15,600 | 18,800 | 12,300 | 4,300 | 2,390 | 1,950
.1 2,960 | 2,990 | 2,380 | 33,300 , 7,240 | 16,000 | 18,600 000 | 3,970 | 2,430 | 2,000
2,040 | 2,930 | 2,440 | 37, 10,400 | 7,520 | 16,400 | 18,700 | 11,100 | 3,780 | 2,380 | 2,030
3,020 | 2,840 | 2,550 | 38,700 | 10,300 | 7, 16,500 | 18,900 | 10,000 | 2, 2,080 | 2,210
.| 2,980 | 2,960 | 2,660 | 38,700 | 10,400 | 7,520 | 16,500 | 19,100 | 9, 3,710 2,330
3,080 | 3,050 | 2,610 | 38,700 | 11,400 | 7,210 | 16,500 | 19,500 | 10,300 | 3,310 2,250
2,810 2,990 | 2,580 | 38,300 | 12,200 | 7, 18,500 | 20, 10,600 | 2,710 2,250
3,070 | 3,070 | 2,620 | 37,600 | 12,400 | 6,860 | 16,400 | 20,500 | 10,600 | 3,420 ||, oy | 2,080 -
3,080 | 2,750 | 2,420 | 36,500 | 12,300 | 6,710 | 16,200 |-20,300 | 11,100 | 3,240 |(° 2,170
,140 | 2,850 | 2,540 | 35,100 | 12,300 | 6,560 | 16,300 | 20,000 | 11,300 | 3,060 2,310
2,770 | 2,480 | 33,600 | 12,100 | 6,570 | 16,600 | 19,500 | 11,500 | 2,970 2,280
2,950 | 2,520 | 31,800 8,680 | 17, 8,800 | 11,600 | 2,840 2,180
2,980 | 2,480 | 30,400 7,020 | 18,100 | 18,100 | 11,600 | 2,780 | 2,380 | 2,140
3,100 ,400 | 28,600 (| 7,080 | 19,000 { 17,600 | 11,500 | 2,470 | 2,300 { 2,120
,000 | 2,390 | 27,200 12,000 7,120 | 19,800 | 17,300 | 11,400°| 2,830 | 2,280 | 1,720
2,010 | 2,340 | 25,500 7,240 | 20,300 | 17,300 | 11,000 | 2,810 | 2,270 | 2,110
2,960 | 2,490 | 24,200 7,240 | 20,300 | 17,000 | 10,500 | 2,770 | 2,180 | 2,
2,410 | 2,400 | 22,800 9 2,700 | 1,920 | 2,
2,650 | 2,260 | 20,500 2,660 | 2,170 | 2,100
2,720 | 2,560 | 19,500 ,600 | 2,340 2,140
620 360 2,200
- 2,230 | 2,080
2,510 | 11930 | 2,050
2,260 | 2,160
2,300 | 2,100
2,450 | 1,900
2,430 2,;% 1,920
2,490 | 2, 2,270
2,560 | 2,280 |.......
Note.—Braced figures show mean discharge for ods indicated dischar ﬁe for first period estimated
from diseharge at Spokane, and for remaining ods estimaated teeord on tailrace of
power plant 1§ miles upstream.

Monthly discharge of Spokane River below Inttle Falls, near Long Labc Wash. for the
year mdmy Sept. 30, 1918.

o Dischargeinsecond ieet )
Month, — %g“,’,}’gf’\
Maximum. | Minimum. | Mean.

3,140 650 2,920 " 180,000
3,100 340 2,760 164, 000
23, 500 2, . 6,280 386,000
il e mm Em
15,400 6,560 | 8610 518000
20,300 15,600 | 18,000 1,070,000
, 500 12,400 17,100 1,050,000

12,300 3 g, 528,
4,300 2,320 2,870 176, 000
2,450 1,920 2,29 141,000
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NESPELEM RIVER BASIN.

NESPELEM RIVER AT NESPELEM, WASH.

-Locarion.—In SE. } sec. 24, T. 81 N., R. 30 E., half a mile above Nespelem, Okano-
gan County, b miles above Little Nespelem River, and 6 miles above mouth.
DRrAINAGE AREA.—122 square miles (measured on map of Colville Indian Reserva-

tion, edition of 1911).

RECORDS AVAILABLE.—May 1, 1911, to September 30, 1918,

Gaae.—Vertical staff on left bank at gaging bridge, installed October 19, 1916; read
by Charles Kronk; inclined staff which was read ‘during 1916, nsed October 5 to
December 14, 1917.  Prior to July 30, 1913, gage was about 1,000 feet upstream
at different datum; July 80, 1913, to November 4, 1915, vertical staff at same
site as present gage but at datum 0.38 foot lower; November 5, 1915, to October
18, 1918, inclined staff at same site as present gage but at datum 0.47 foot lower.

DISCHEARGE MEASUREMENTS.—Made from gaging bridge or by wading.

CHANNEL AND CoNTROL.—Bed composed of gravel and boulders; overgrown with
aquatic plants during summer. Concrete control built in- November, 1915;
new concrete control built at same site in October, 1916; permanent. Right
bank flat; subject to overflow at gage height 4.0 feet; left bank high; not subject
to overflow. Stage of zero flow for new control, according to measurements made
October 3, 1917, and October 15, 1918, gage height 0.4 foot + 0.05 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded diring year, 1.28 feet, March 3

" (discharge, 51 second-feet); minimum stage recorded, 0.78 foot September 3-30
(discharge, 8.0 second-feet).

1911-1918: Maximum stage recorded, 4.75 feet at 9 a. m. April 16, 1914 (dis-
charge, 442 second-feet); minimum stage recorded January 16-27 and March 1
and 2, 1917 (discharge, 6.7 second-feet).

Ice.—Stage-discharge relation seldom affected by ice.

Diversions.—Above all diversions.

ReeuraTion.—None.

Accuracy.—Stage-discharge relation permanent. Rating curve well deﬁned Gage
read once daily to hundredths. Daily discharge ascertained by applying daily
gage height to rating table. Records excellent.

Discharge measurements of Nespelem River at Nespelem, Wash., during the year ending
© Sept. 80, 1918,

‘| Gage helght. ‘ Gage helght.

- Dis- ' Dis-
Date. Made by— In- | Ver- Date. Made by— Tne | Vi
- 1 charge. ) - | Vars | oharge.
- |clined} tieal clined| tical | .,

gage. | gage. gage. | gage.
Feet. | Feet.| Sec.ft. || - Feet.| Feel. aczf
Oct. 3 | John McCombs....| 1.28 | 0.51 8.6 |l Apr. 11 | T. R. Newell......| 1.71 | 1.24 3
.................. 128} .81 9.4 R. B. Kilgore e L2 487
-Apr. 1| T.R.Newell..,... 159 | L.13 32.3 4., ([ SRR IS L% 4.5
b2 P [+ SRR R 1.14 33.7 25 I 1+ DO I, L2 45, 4

1000 do......l.illl 168 22| 429

70965—22—wsp 482———7
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Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the year ending
Sept. 30, 1918, \

- Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
8.5 9.0| 101} 1L2( 1L7| 152 33 401 20 10.6 82 8.2
9.0 9.0| 10,6 | 11.7| 1L2)| 16 34 39| 19.6 9.6 9.6 8.2
9.0 9.0 10.6 | 11,7 1L2| 51 33 37 18.8 9.6 9.0 8.0
9.0 9.0 10.6 | 12.2| 1L7| 42 34 36| 18.1 9.6 8.2 80
85| 10.1° 10.1] 12,2 12.2| 37 34 35} 181 9.6 8.2 8.0
85 9.6 10.1 | 127} 29 19.6 a5 34| 17.4 9.6 8.2 8.0
8.5 9.6 10,1 13.8| 17.4| 17.4 36 34| 17.4 9.6 8.2 8.0
85 9.6 10.1| 13.8| 13.3| 1562 37 34| 17.4 9.6 8.2 8.0
8.5 9.6 9.6 13.3| 13.8] 13.8 39 35| 16.7 9.6 8.2 8.0
85 9.6 9.6 12,7 | 13.3 | 13.8 44 34| 16 9.0 8.2 8.0
8.5 9.6 10,1 12,2 13.3{ 145 45 33| 145 8.5 8.2 8.0
85| 101 | 101 12,2 13.3 | 14.5 49 31| 13.8 8.5 8.2 8.0
85| 10.1| 10.1} 12.2| 13.8( 16 50 30| 13.8| 85| 82 8.0
85| 10.1| 10.1| 12.2| 13.3| 16 50 201 13.3 8.5 8.2 8.0
8.5 9.6} 10.6 | 12,2} 13.3) 17 48 30| 13.3 9.6 8.2 8.0
8.5 9.6 | 10.6 | 12,2} 13.3| 17 46 31} 13.3 8.5 8.5 8.0
9.0 9.6 1.2 | 12,21 13.3| 18 44 33} 13.3 85 8.5 8.0
9.0 8.6 1.7 A . 41 31 127 8.2 85 8.0
9.0 9.6 | 12.2 40 301 12.7 8.2 8.5 8.0
9.0 10,1 | 1.7 41 20 12.2 82 82 8.0
9.0/ 10.1| 1.7 42 29| 1L7 8.2 8.2 8.0
9.0 10,1 1.7 45 28| 1.2 8.2 8.2 8.0
9.0 9.6 117 46 27 1.2 8.2 8.2 8.0
9.0 9.6 11.2 46 271 1L7 8.0 8.2 8.0
9.0 10,1 | 1.2 46 26| 1.7 9.0 8.2 8.0
9.0 10.1| 1.2 48 26| 1.2 | 1L.2| 8.2 8.0
9.0} 10.1| 10.6 48 261{ 1.2 | 10.1 8.2 80
9.0} 10,1} 10.6 48 241 1.2] 10.1 8.2 80
9.0 10.1 | 10.6 46 23| 1L2 9.6 8.2 8.0
9.0/ 10.1 | 1.2 4 23| 1.2 9.0 8.2 8.0
9.0 |....... 1.2 1LY .......] 20 |....... 21 ..., 8.5 824f.......

NoTE.—Gage not read, discharge interpolated; Oct. 1, 2, 4, 8, 9, Jan. 18, 29, 30, Feb. 4, 19, 20, Mar. 14-19,
and Sept. 22.

Monthly discharge of Nespelem River at Nespelem, Wash., for the year ending Sept. 30,
19

Discharge in second-feet.
Month. m-?eae;n
Maximum. | Minimum. | Mean,
9.0 8.5 7 540
10,1 9.0 9. 74 580
12,2 9.8 10.7 858
13.8 11,2 3 756
20 1.2 13.7 761
51 13.8 1.5 1,320
50 33 42,3 2,520
40 21 30.5 1,880
20 11.2 14.2
11.2 8.2 9,12 861
9.6 8.2 8.31 511
8.2 8.0 8.01 477
51 ‘8.0 15.8 11, 400
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OKANOGAN RIVER BASIN.

OKANOGAN RIVER AT OEANOGAN, WASH,

Locarion.—In sec. 16, T. 33 N., R. 26 E., at Okanogan, Okanogan County, a quarter
of a mile above Salmon Creek.

DrAINAGE AREA.—7,740 square miles (measured on topographic maps and maps of
Okanogan National Forest, Colville Indian Reservation, and Canadian railway
belt).

Recorps AvAamaBLE.—May 10, 1911, to September 30, 1918.

Gage.—Inclined and vertical staff on left bank 300 feet above steamboat dock at
Okanogan, installed March 3, 1917; read by C. R, Altman. Prior to October 21,
1915, and from April 28 to August 27, 1916, vertical staff attached to steamboat
dock; October 21, 1915, to April 27, 1916, and August 28, 1916, to March 2, 1917,
inclined gage at same site as present gage. All gages at same datum.

DiscHARGE -MEABUREMENTS.—Made from boat at gage or from highway bridge at
Omak, 4 miles upstream.

CHANNEL AND CONTROL.—Bed composed of boulders and cobblestones; likely to
shift at extremely high water. No well-defined control. Banks fairly high. One
channel at all stages. Stage of zero flow estimated on October 4, 1918, gage height
—2.4 feet 0.5 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.2 feet June 15
(discharge, 16,200 second-feet); minimum stage recorded, 1.50 feet December 28
(discharge, 520 second-feet).

1911-1918: Maximum stage recorded, 12.21 feet June 20, 1916 (discharge, 22,200
second-feet); minimum stage same as above.

Ice.—Stage-discharge relation not affected during year.

Diversions.—Numerous small ditches divert water for irrigation above the station.

Recurarion.—None.

Acouracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read once daily to hundredths, except as indicated in footnote to table of daily
discharge. Daily discharge ascertained by applying daily gage height to rating
table. Records good except for period estimated.

CooPERATION.—Gage-height record furmshed by United States Forest Ser\uce

chharge measurements of Okanogan Rwer at Okanogan, Wash., during the year ending
Sept. 30, 1918.

v |Made by L. D. Carson.]
' Gage Dis- Gage Dis-
Date. height. | charge. Date. height. charge.
Feet. Secft. Feet. Sec.ft.
Feb. 10... 2.80 1,460 | June 17.......ceeveuennannnn. 9.85 | 13,200
Apr. 6... 2.48 1,080 S RS 8.88) 11,100
9... 2.61 1,210




94 SURFACE WATER SUPPLY, 1918, PART XII—A.

Daily discharge, in second-feet, of Okanogan River at Okanogan, Wash., for the year ending .
Sept. 30, 1918.

Day. Oct. { Nov. [ Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
02,730 | 1,180 | 1,100 | 1,180 | 6,450 { 11,300 | 5,930 | 2,360 {41, 260
ésso 1,180 | 1,100 | 1,180 | 7,530 | 10,000 | 5,440 | 3,250 |1, 220
600 | 1,100 la1; 060 | 1,180 | 8,700 | 8,900 im 2,250 | 1,180
4,070 | 1,030 | 1,030 | 1,180 | 10,000 a4,890 [s2,200 | 1,180
3,550 | 1,180 | 1,030 | 1,180 [a10, 800 4,060 | 2,140 { 1,100
1,430 960 | 1,100 | 11,700 11,500 | 4,510 | 2,030 | 1,100
1,520 | 960 (al, 140 | 10,000 a4,290 | 1,920 | 1,030
1,430 | 390 | 1,180 | 10,000 4;070 | 1,920 |« 1, 080
1,340 | 890 | 1,180 | 9,300 4,070 | 1,820 | 1,080
1,340 | 0920 | 1,180 | & 500 | 13,600 | 3,930 | 1,820 | 1,080
1,430 960 | 1,260 | 8,100 | 15,200 | 4,070 1,820 960
1,380 890 | 1,520 {68,700 | 16,600 | 3,800 | 1,820 960
1,340 | 9601, 9,300 | 16,000 | 4,070 | 1,820 890
1,340 | 800 [al,880 | 10,600 | 16,000 |23,810 | 1,920 | 890
2,180 | 1,260 | 060 | 2, 12,000 | 16,200 | 3,560 | 1,830 | s890
i 'y ¢l ol cd
1,100 960 | 2,030 | 12,900 | 16,000 | 3,430 | 1,820 890
1,060 [a1,030 | 2,030 | 12,400 | 12, 3, L720| 830
1,030 | 1,100 | 1,920 | 12,000 | 12,400 | 3,550 161,770 | 830
960 | 1,080 | 1,920 (e11,200 | 12, 3,190 | 1,820 830
960 | 960 | 1,820 10, 11,100 90 | 1,820 830
7
960 960 |a2,200 | 9,600 | 10,200 {23,070 | 1,820 830
1,000 890 | 2,590 | 8,500 10,000 | 2,950 | 1,820 | ¢3830
1, 080 960 | 3,670 | 8,100 9,300 0 | 1,720 830
2,140 | 1,030 | 960 | 4,070 | 7,530 | 9,300 | 2,710 | 1,720 TI0
1,020 { 1,030 | 960 |4,510] 7,170 900 | 2,880 | 1,520 770
1,520 | 1,100 890 | 4,360 | 26,810 % 2,580 | 1,520 770
060 lal,480 | 1,100 | 890 | 4,360 6,450 | 7,910 | 2,590 | 1,430 770
1,430 | 1,100 | ¢950 [a4,510 | 6,270 [ 7, a2,650 | 1,430 770
29 N 890 | 1,430 01,010 | 4,860 | 6,270 | 6,810 | 2,710 | 1,430 | a770
T 1,180 |a1, 000 |a1; 300 01,070 | 5,280 | 7,350 (06,370 | 2,500 | 1,340 | 7O
2 DONUDURIN ] B IR 1,100 | 1,180 01,130 |....... 8700 f........ 2,470 |01,300 |.......

@ Interpolated. B
Nore.—Braced figures show mean discharge for ods indicated; estimated comparison with
record of Simﬂhme%gr Blverq;iveat Oroville. & pect ’ , hed

Monthly discharge of Okanogan River at Okanogan, Wash., for the year ending Sept. 30,
. 19

.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum.{ Minimum.| Mean.

1,100 feeueennnn.. 1,020 82,700
1,920 960 1,170 69, 600
1,180 520 | 1080 61, 500
5, 600 1,180 2,320 143, 000
1,520 906 | 1,180 65, 500
1,130 800 979 60, 200
5, 280 1,100 | 2,330 139, 000
12, 900 8,270 9,170 364, 000
16, 300 6,370 ] 11,400 678, 000
5,030 2,470 3,640 224, 000
2 360 1, 300 1,800 1%000
1,260 770 928 200
16, 200 520 | 3,080 2,230, 000
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SIMILEAMEEN RIVER NEAR OROVILLE, WASH.

Locstion.—In SE. { sec. 13, T. 40 N., R. 26 E., at Okanogan Valley Power Co ’
plant, 4 miles above Oroville, Okanogs.n County, 5 miles above mouth; below
all tributaries.

DRAINAGE AREA.—3,450 square miles (messured on topographic maps and Canadian
railway belt maps).

RECORDS AVAILABLE.—May 14, 1911, to September 30, 1918.

Gaee.—Vertical staff in seven sections on left bank—three sections 15 feet above
tailrace and four sections fastened to power house; read by A. W. Mitchell,

DiscrareE MEASUREMENTS.—Made from highway bridge at Qroville, 4 miles down-
stream.

CHANNEL AND conTROL.—Narrow canyon at gage and control; fairly permanent.
Banks high, not subject to overflow. Lower falls (25 feet high) 150 feet upstream
from gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.2 feet at
11 p. m. June 14 (discharge, 17,200 second-feet); minimum stage recorded 1.10
feet September 22-24 (discharge, 348 second-feet).

1911-1918: Maximum stage recorded, 18.3 feet at 7 a. m. June 19, 1916 (dis-
charge, 20,600 second-feet). Minimum discharge uncertain, but estimated at
230 second-feet Janusary 81, 1917, when stage-discharge relation wes affected by
ice.

1oE.—Stage-discharge relation seriously affected by ice; flow estimated from observ-
er's notes, weather records, and discharge measurements.

Diversions,.—8ome water is diverted: for irrigation -from tributaries above the sta-
tion.

Recuramon.—None.

Accoracy.—Stage-discharge relation changed gradually during the summer; af-
fected by ice for short periods. Rating curve well defined. Gage read twice
daily to hundredths. Daily discharge ascertained by applying mean daily
gage height to rating table; shifting-control method used June 23 to September
30. Records excellent from October to June, except for periods when stage-
discharge relation was affected by ice; good from July to September.

CoorBrAaTION.—Gage-height record furnished by Okanogan Valley Power Co.

Discharge measurements of Svmilkameen River near Oroville; Wash., during the year
ending Sept. 30, 1918. .

[Made by L. D. Carson.)

et 208,
Feet. | Sec.ft.
l‘tb Torecrrcnoueeen tretasteesassesvetenansanstareatsttnatatnnctasareeseanseaasanacns e 3.!153 12
1 a2z g:
10.53 8,670

« Stage-discharge relation affacted by ice.
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Daily discharge, in second-feet, of Similkameen River near Oroville, Wash., for the year
ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.
435 453 758 | 3,870 709 809 | 7,220 | 9,300 | 4,540 | 1,320 862
453 758 | 5,050 709 862 | 8,260 | 8,390 | 4,340 | 1,260 617
417 | 453 | 662 | 4,240 700 | 862 | 9,440 | 7,740 | 4,140 | 1,320 | €62
417 | 472 | - 662 | 3,330 709 | - 809 | 11,000 | 7,480 | 3,690 | 1,260 | 617
531 | 573 662|2010 ) 830 | 662 809 11,800 7,740 | 3,420 | 1,140 573
531 662 662 | 2,590 617 862 | 10,700 | 8,650 | 3,240 | 1,080 531
491 | 617 | 617 2,350 662 10,100 | 9,580 | 2,990 | 1,020 511
472 | 662| 5732270 662 915| 9,040111,900 | 2,010 970 491
453 617 573 1 2,130 915 662 970 390 | 13,100 | 2,750 915 491
453 573 1,710 617 | 1,020 | 7,870 | 14,300 | 2,010 | 915 | 491
435 573 1,320 915 617 | 1,260 | 7,870 | 16,400 | 3,600 915
453 | 573 915 | 662 (1,580 | 8520 16,400 | 2900 | 9| 417
417 573 [} 510 82| 617 | 1,710 | 9,580 | 15,000 | 2,670 | 1,080
417 573 |1 1,430 862 662 | 1,780 | 11,000 | 16,700 | 2,430 970 417
417 | 573 d 800 | 662 | 1,780 | 12,200 | 15,000 | 2,350 | 970 400
382 662 | 1,640 | 13,200 | 11,900 | 2,510 970 400
382 662 | 1,580 | 11,900 | 10,700 | 2,350 | 1,020 382
400 662 | 1,580 | 11,300 | 10,600 | 2,270 | 1,020 382
47 662 | 1,580 | 10,000 | 9,720 | 2,130 | 1,020 382
417 662 | 1,640 | 9,040 | 8,780 | 2,200 | 1,020 | 365
417 662 | 2,270 | %260 9,170 | 1,990 | 1,020 365
435 662 |'3,510 | 7,610 | 8780 | 1,850 | 1,020 348
453 662 3,00 6,98 | 8650 | 1,710 970 348
453 617 | 4,140 | 6,500 | £,260 | 1,640 | 915 348
453 617 | 4,540 | 6,040 | 7,350 | 1,580 | 915 400
. 453 662 | 4,340 5,600 | 6,740 | 1,580 | 862 | 417
by AR 453 662 | 4,140 | 5380 | 6,260 | 1,710 | 809 382
28 iiiieannns 453 662 | 4,440 | 5,380 | 5,710 | 1,780 | 758 365
29 ieienannn 435 662 | 4,940 | 6,040 | 5,380 | 1,640 | 709 | 365
30.ceieannnn. 435 662 | 6,040 | 7,870 | 4,740 | 1,450 | 709 348
F: 1 D, 453 709 |...oeeo 10,000 |........ 1,380 709 {.......
B

Nore.—Braced figures show mean discharge for periods indicated when stage-discharge relation was
affected by ice. : ‘ .

Monthly discharge of Similkameen River near Oroville, Wash., for the year ending Sept.

30, 1918.
Discharge in second-feet.
: Rup-off in
Month. | acre-feet.
. ' Maximum, | Minimum. | Mean.

531 382 441 27,100
1,380 453 690 41,100
4,340 |ccennnnnnnnn 799 49,100
5050 |.ecunennn... 1,790 110,000
........................ 746 41,400
709 617 861 40, 600
6,040 809 2, 240 133, 000
13, 200 5,380 8,840 544, 000
*16, 700 4,740 | 10,000 -595, 000
4, 540 1,380 , 540 -156, 000
"1,320 <709 986 60, 600
© 1662 348 446 26, 500
The year-...cc..... cereereessecesenseacaans veane 16,700 348 2,540 1, 820, 000
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' SALMON CREEK NEAR CONCONULLY, WASH. '

Location.—In sec. 18, T. 85 N., R. 25 E,, half & mile below Conconully reservoir,
Okanogan, project of United States Reclamation Service, 2 miles south of Con-
conully and 14 miles above Okanogan, Okanogan County.. .

DRAINAGE AREA.—I21 square miles; 164 square miles (revised measurement) at
Jones ranch (measured on topographic maps).

RecorDs AvamLABLE,.—July 6, 1910, to September 30, 1918. From April 12, 1903, to
March 31, 1912, records were obtained at Jones ranch in sec. 31, T. 34 N, R. 26 E
about 3 miles above Okanogan.

Gaoer.—Vertical staff half a mile below reservoir indicates head on wen, read by
Allen Honey.

DiscHARGE MEASUREMENTS.—Made from footbridge near gage.

CHANNEL AND CONTROL.—20-foot recatangular sharp-crested weir with two end con-
tractions; prior to October 1, 1912, a 20-foot Cippoletti weir.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.58 feet from 8.45

~ p. m. June 12 to 11 p. m. June 13 (discharge, 143 second-feet); minimuin stage
recorded, 0.06 foot on numerous days during October to December (discharge,
1.3secondfeety. . )
1903-1918: Maximum stage recorded, 3.63 feet April 29, 1904 (discharge, 577
second-feet). No flow 4 p. m. October 3 to 6 p. m. Qctober 11, 1910, when water
was being stored in Salmon Lake and Conconully reservoirs. .

Ioe.—Stage-discharge relation not affected by i ice.

Diversrons.—None. oo

RecuLaTioN.—Flow controlled by storage in Salmon Lake reservoir (capacity, 2;600
mre-feet) and Conconully reservoir (capacity, 13,000 acre-feet). Montth siIm-

- maries of flow for 19121918 have been corrected for storage.

Adcuracy.—Btage-discharge relation permanent. Rating curve well defined. -Gage
read to hundredths once daily and oftener when head was changed. Daily
discharge ascertained by applying daily gage height to rating table or, for daye
when head was changed, by taking weighted mean of results obtained by applying
to rating table gage heights for various periods of constant head. Records

- excellent.

COOPERATION. —Gage-hexght record and storage determinations furmshed by United

States Reclamation Service.

Two independent discharge measurements were made on June 16 by L. D. Carson.
-During both measurements the gage height was 1.53 feet and discharge, 138 second-feet.
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METHOW RIVER BASIN.

METHOW RIVER AT PATEROS, WASH.

LocarioN.—In sec. 2, T. 29 N., R. 23 E., three-fourths mile above highway bridge
at Pateros, Okanogan County, and 1 mile above mouth.

DRAINAGE AREA.—1,850 square miles (measured on wpographic and Forest service
maps).

RECORDS AVAILABLE.—June 17, 1908, to September 30, 1818. (Records, June 17,
1903, to September 30, 1914, are revised and presented in this paper.)

GAGE. ~--Im:h.ned and vertical staff gage on left bank three-fourths mile above high-
way bridge; read by F. W. Robinson, Sarah E. Pasley,zWa.lter Young, and Ella -
R. Yowell.

DisCHARGE MEASUREMENTS.—Made from cable 1,000 feet upstream or by wading.

CHANNEL AND CONTROL.—Bed of stream composed of large boulders and gravel;
shifts at extremely high stages. No well-defined control. One chanmel at all
stages. Right bank high and not subject to overflow; left bank not subject to
overflow below gage height 12 feet. Stage of zero flow, according to measure-
ments made October 1, 1918, gage height 1.3 feet +0.2 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.98 feet at 8.30 -
a. m. June 14 (discharge, 9,510 second-feet); minimum stage probably occurred
during period in which stage-discharge relation was affected by ice.

1903-1918: Maximum stage recorded, 11.6 feet, May 11, 1910 (discharge, 14,900
second-feet). Minimum flow estimated at 230 second-feet January 3 and 4, 1912,
when stage-discharge relation was affected by ice.

Ice.—Stage-discharge relation seriously affected by ice; flow estimated from discharge
mesasurements, observer’s notes, and weather records. )

Diverstons.—Many-amall ditches divert water for irrigation above station.

RecuraTiON.—None,

AoccUrACY.——(1918) stage-discharge relation changed at high water June 13; affected
by ice as indicated in footnote to table of daily discharge. Rating curves well
defined. Gage read to hundredths twice daily. Daily discharge ascertained by
applying mean daily gage height to rating table. Open-water records excellent,
others fair.

Ducharge measurements of Mcthow River at Pateros, Wash., during the years ending
Sept. 80, 1914, 1915, and 1918.

Dig~ 5 | Dis-
Date. Made by— m charge. || Date- Made by— hm charge
1913-14. Feel, .| Sec.t. 1918, Feet. Sx-g.o
June 28 weee] 7181 03, Feb. 5} L.D.Carson 430 |-
b-3 7.15 | 83,700 11 {eeen d0eueeenns 4,16 482
Aug. 18 4.31 519 || Apr. 4{.....do.. 4.50 805
4 [ do.. 4,50 705
1914-15. Apr. 12 |..... do.. 6.2 1,280
4,68 513 12 ]..... do. 5.28 1,320
4.46 493 || June 18 |..... do. 815 | 5660
6,08 350 ) 19 |..... do 7.85 1 4,900
3 do. 6.85 | 83,420
Aug. 11 | C, O, Brown.. 4.48 651

a Corrected gince previous publication on account of arrangement o’ meter and weight or weights.
» Btagodischarge relation affected by loe

NorE.—~Measurements made during 1913-14nstedhere are only those which have been revised; others
will be found in Water-Supply Paper 392.
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Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending
Sept. 30, 1905~1914 and 1918.

Day. “June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
6,410 | 1,690 890 2,040 | 1,150 220
6,000 | 1,570 820 2,790 | 1,060 750
2om| Ua0| 1% Zi0| Vil 20
4,830 | 1,350 718 2000 | 855 820
4,280 | 1,350 750 2,00 890 820
4,100 | 1,350 750 2,070 930 970
3,020 | 1,350 750 2,000 80| 1,080
3,750 | 1,320 685 1,040 | 890! 1,060
3,580 | 1,300 685 1,040/ 970 | 1,060

410 | 1,280 750 Lu0| 970! 1,060
410 | 1,250 20 80| 970] 1,060
250 | 1,220 820 1,810 890 970
250 | 1,200 820 1,810 890 970
790 | 1,180 820 %,810 820 970
,600 | 820 |........
Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1,060 | s800| ess| 520| 520 475| 7,460 | 8,100 | 7,280 | 1,270 | 625
1060| ©930| 655| 545| 520| 475| 7,040 | 7,880 | 7,510 | 1,270 | 625
1,060 970| 625| 508| 498| 498| 6,410 | 7,880 | 6,500 | 1,170 | 570
1,00 625| 625| 498| 498| 6,200 | 7,880 | 6,580 | 1,170 | 570
1,060 785 625 625 498 520 | 6,000 | 8,100 | 6,360 | 1,170 570
1,150 | 820| 625| 625| 4908| 545( 5,400 | 8,540 [ 6,360 (1,070 [ 570
1,150 890 655 625 408 570 | 5,020 8,760 6,590 | 1, 070
1,150 655 | 508 | 498| 508 | 4,020 | 7,880 5920 | 980 | 570
1,150 890 655 570 498 625 | 4,640 7: 040 | 5,260 980 520
1,060 625 570 498 718 | 4,640 | 7,040 | 4,830 980 520
1,100 890 | 625| 508| 408| 800 | 4,640 | 6,410 | 4,620 820| 520
, 800 | 625| 655| 4908)1,350| 4,80 6,410 | 4,410 20| 520
970 890 625 625 475 | 2,350 | 4,640 | 6,410 | 3,800 820 520
1,020 | 855| 625| 685| 475|3,580 | 5,210 | 6,410 | 3,220 | 820| 475
855| 655| 685| 475|5800| 5,210 | 5800 230 | 750 | 475
930 820 855 655 475 1 6,830 | 5,400 {- 5,800 | 2,520 750 475
890 820 655 625 475 6,410 | 5,600 | 5,800 | 2,360 750 475
890 820 655 625 475 | 6,000 | 6,000 | 9,420 | 2,200 750 475
8 785! 625 508 475)6,200) 6,410 | 9,410 2,050 | 685) 475
80| 785| 530 | 598| 475)6,200| 7,670 | 8,600 | 2,050 | 685| 475
930 785 520 598 475 | 6,410 | 9,200 | 7,280 | 2,050 685 475
800 | 785| 520| 570 475|6,200| 9,640 | 6,500 | 1,900 | 685 | 475
855 508 | 570 | 475 6,200 | 11,800 | 4,200 | 1,900 . a78-
820 | 750 | 570 570| 475 5,800 | 10,700 | 5,260 | 1,900 | 625 | 47
820 | 718| 570| 545| 475{5,600| 8,540 | 4,830 | 1,760 | 570 | 47!
820 718 570 545 475 | 5,400 | 7,880 | 5,700 | 1,830 570 475
785 | 718| 570| 545| 475)6,200| 7,460 | 6,500 | 1,630 | " 570 [ 475
785 718 570 545 475 8,100 | 7,880 | 7,280 | 1,630 570 475
7 685 | .570 | 520| 4759640 8,760 | 7,280 | 1,500 | 685| 435
820| 685| 520 |....... 475 | 8)760 | S,540 | 7)280 | 1,380 | '685| 435
....... e85! 20l oo ars ). g0l 0 13s0l essi.......
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Daily ducharge, in second-feet, of Methow River at Pateros, Wash., for the years endmg
Sept. 30, 1903-1914 and 1918—Continued.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
435 1,380 | 3,410 | 8,690 | 5,260 | 1,380 | 545
35| 10270 | 3,410 [ 10j400 | 5,260 | 1,320 | 520
455 | 1,270 | 3,410 { 10,900 | 5,260 | 1,320 | 520
455 | 1, ,040 | 11,900 | 5,040 | 1,270 | 408
498 | 1,270 | 3,040 | 10,900 | 4,830 | 1,270
520 [ 1,270 { 3,040 | 10,900 [ 4,200 | 1,170 | 475
520 [ 1,380 | 3,040 | 10,900 | 4,000 | 1120 | 476
520 | 1,380 | 3,600 | 10,000 | 3,800 | 1,070 | 476
570 | 1440 | 5,920 | 11,600 | 3,600 | 980 |  498.
980 | 1,440 | 5,700 | 11,400 | 3,600 | 938 | 408
1,38 | 1,440 | 5,040 | 10,900 | 3,220 | 05| 475
1380 | 1,560 | 4,830 | 10,400 | 2,860 | 858 | ~ 475
1380 | 1,630 | 4,410 | 10,200 | 2,600 | 858 | 475
1320 | 1,630 | 4,410 | 7,740 | 2,520 | S0 | 475
1270 | 1630 | 4,200 | 7,050 | 2,520 | 785| 475
1,270 | 1,760 | 4,000 | 6,820 | 2,200 | 785 | 475
1,380 | 1,900 | 4,000 | 6,360 {2,200 | 785 ~ 475
1630 | 1900 | 4,000 5920|2050| 750 [ . 475
1760 | 1,900 | 4,000 | 6,140 [ 1,000 | 718 | | 475
1900 | 2050 | 4,000| 6,140 | 1,900 | 85| 476
1,900 ] 2,200 | 4,000 6,140 | 1,900 | 625 475
1760 | 2,600 | 3,800 | 6,140 | 1,000 | 625| 475
1630 | 3,600 | 8,500 | 6,240 | 1,000 | “ 508 | 475
1630 | 4,410 | 3,600 | 7,060 [ 1,000 | 398 | 475
1630 | 5,920 | 3,600 | 6,500 | 1,630 | 598 | 498
1,500 | 6,140 | 3,410 | 6,360 | 1,630 | 598 | _ 520
1,560 | 5,700 | 4,000 | 6,140 | 1,760 | 570 | | 570
1,500 | 5,260 | 4,410 | 5,920 | 1,630 | 570 | = 570
1,380 | 4,200 | 5,480 | 5,480 | 1,630 | 570 = 570
-0 ko B0 e -3 B4
p OO0 foommans » srzeceeyf LU 0T receen.
360 | 655 4,830| 6,820 2,860 | 758 . 486
360 | 55| 5040 6,820 | 3,040 | 725 | 486
378 | 655| 5,700 | 6,820 3,220 | 6957 = 463
378 | 718| 5,280 | 9,850 | 3,410 | ~ 695 463
378 | 820| 4,410 | 7,280 | 3,600 | 605 | 442
378 | 1,170 | 4,000 | 6,500 | 3,600 | 65| 442
378 | 1, 4000 | 5700 | 4,000 | 638| 442
Gl kel o
395 | 1,500 | 4,410 | 4,620 | 2,520 | 638 [ 468
305 1,38 | 5700 4620|2620 610, = 463
360 | 1,270 | 5700 | 6,820 | 2,210 | J 610 | ~ 463
360 | 1,170 | 5700 | 6,140 2,210 | 610 | 463
360 | 17170 | 4,200 | 5,260 | Lo20 | 610 | 463
378 1270 | 4,620 4,410 | 1,700 | 610 | 463
378 | 1,500 | 4,000 | 4,830 | 1,660 [ 610| 463
378 | 1,500 | 3,800 | 4,200 | 1,540 | 584 [ 463
378 | 10630 | 3,410 | 3,600 | 1,430 | 558 | . 463
318 | 1760 3,220 | 3,600 | 1,380 | ' 534 [ | 463
378 | U760 | 3,220 | 3,410 | 270 | 534 | [ 463
378 2,360 | 3,220 | 3,410 | 1,220 | 509 442
373 | 3,600 | 3,220 | 3,220 | 1,170 | 534 442
378 | 4,000 | 3,220 | 3,220 | 1,080 | 534 | . 442
305 3,600 | 3,800 3,220 | 1080 | 534 | = 442
415 | 3,040 | 3,600 | 3,600 | 983 | 534 |, 442
415 | 2,600 | 12,200 | 4,410 | o945 534 | 442
2% | B | cE0| | kel de
455 | 2,360 | 8,450 | 4,000 | 865| 4867 = 420
498 | 4000 | 7,740 | 3,220 | 828 486 . 420
625 ..., 7,050 ... 70! 488’0,

-
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METHOW RIVER BASIN.

Sept. 30, 1908-1914 and 1918—Continued

econd-feet, of Methow River at Pateros, Wash., for the years ending
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1903-1914 and 1918—Continued.

Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending
Sept. 30
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Daily discharge, in second-feet, of Methow River at Pateros, Wask., for the years ending
Sept. 30, 1903-1914 and 1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jume. | July. | Aug. | Sept.
1912-13.

i 24| 4| 401 361 | 1,850 | 9,640 | 4,850 | 1,170 448
e | a2a| 01|l oo 361 | 1,540 (10,700 | 4,200 | 1,120 | 448
424 | 424| 381 361 | 1,430 | 11,000 | 3,770 | 1,120 448
424 | 424 | 401 390 | 361| 1,430 | 1C,700 | 3,280 | I,120 448
424 424 381 280 200 401 | 1,380 y 3,120 | 1,070 695
401 401 381 401 | 1,430 | 8,760 | 3,280 | 1,070 810
401 | 424 381 344 | 401 | 1,540 | 8,320 3,280 | 1,020 732
401 448 381 290 344 401 | 1,800 | 8,320 | 3,280 980 660
401) 48] 381 344 | 401| 3,600 | 8,980 | 2,970 | 935 625
401 448| 361 326 | 401 | 4,830 | 9,640 | 2,820 | 802 592
401 448 344 326 4,830 | 8,980 | 2,820 850 560
401 448 381 326 474 | 4,470 | 8,540 | 2,680 770 560
401 424 381 326 560 8,540 | 2,540 710 530
401 424| 381 326 4110 | 8100|2,400{ 770| 530
401| 424| 381 326 | 802| 3, 7,870 | 2,140 | 770 501

260 320
381 344 | 1,170 | 3,600 | 7,250 | 2,010 732 501
381 344 |1 3,440 | 6,620 | 1,800 | 695 474
401 361 1,270 | 3,280 | 5, 1,890 95 448
381 361 3,280 | 6,000 | 1,800 695 448
310 344 | 2,010 | 3,280 | 6,620 | 2,010 660 448
310 326 | 2,140 | 3,280 6,000 | 2,140 625 | 448
344 | 20140 | 3,770 | 5,600 | 2,270 | 592 448
361 | 2,010 | 4,830 5,490 | 2,2% 560 448
344 | 1,800 | 5,800 | 5,020 ( 2,140 560 424
360 326 | 1,800 | 6,620 | 5,020 2,010 530 424
a0 |f 340 344 | 1,800 | 7,000 5020 1,80 | s30| 424
344 | 1,800 | 7,880 | 5,210 { 1,650 { 501 424
344 | 1,770 | 8,100 | 5,210 | 1,540 501 401
344 | 1,650 | 8,320 5, 1,430 474 401
344 | 1,650 | 8100 5,020 | 1,320 474 401
361 |.. ... 8980 |-euenn-n 1,220
448 361 381 326 625 | 2,970 | 7,040 | 4,650 401
424 | 361 as1| 326| 660) 4,200] 8,320 4,80) s810| 381
401 361 310 326 6601 6,000 9,80 5210 770 381
381 361 326 6951 5,600 | 8,320 | 4,850 732 381
381 361 326 810} 5,020 7,040 | 3,940 695 361
381 361 326 980 | 4,650 | 6,200 | 3,600 695 361
381 381 . 326 1,380 | 4,650 | 5,400 | 3,280 608 381
361| 381(l go0| 326|1,650| 4,200 4,802,070 | 860 424
344 361 326 | 2,010 [ 4,290 4,200 | 2,820 625 448
294 | 344 326 | 2,140 | 4,290 | 4,110 | 2,680 | 625 448
344 381 326 | 2,400 | 4,470 | 3,940 | 2,680 592 448
381 361 326 | 2,820 | 4,650 | 4,200 | 2,680 560 448
381 | 361 326 | 2,970 | 5,020 | 5,020 | 2,820 | 560 448
361 361 560 3,120 | 6,620 | 5,800 | 2,680 530 448
31| 361| 530 | 344(3,280( 8,540 | 6,802,640 | 501 448
361 381 501 361 ) 3,120 8,080 7,670 | 2,270 501 448
361 381 801 381 12,970 | 8,760 | 8,320 | 2,140 501 474
361 361 474 | -381 | 2,970 | 8,320 7,880 |-2,140 5011 501
361 361 448 | -401 | 2,970 { 7,880 ,040 | 2,010 501 501
361 448 401 | 3,440 | 7,460 | 6,410 { 1,890.} 501 560
474 448 [ 3,280 | 7,670 | 5,400 | 1,770 501 560
381 361 401 474 1 3,120 7,880 | 4,650 | 1,540 474 530
361 310 344 530 | 2,970 | 8,320 | 3,940 | 1,430 474 530
361 252 28 560 | 2,970 { 8,980 | 3,040 ; 1,430 448 501
a6l | 361 326| 560 |2,820| 8,540 | 4,130 | 1,320 530
560 | 2,820 7,260 | 3,040 | 1,220 | 448 560
--560 | 2,070 | 6,200 3,940 1,220 - 448! 660
- 5921 2,80 5600} 3,040 1,120 448 - 770
592| 2,680 | 5,020 | 3,040 1,020 424 ‘732
6261 2,820 5;020 | 4,200 1,020 424 605
625 -5,800-'..... vood 27850 401 “....ee.
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Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending
Sept. 30, 1903-1914 and 1918—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July, | Aug. { Sept.
1917-18.

1 430 735 58 | 4,640 ) 4,830 2,300 768 386
430 | 920 1 oo 671] 5020 | 4,640 (2,300| 768| 848
430 920 3% | 642) 6,200] 3,750 2,170 | 768| 366
430 960 671 6,620 ,580 | 2,040 768 348
413 020| 55 671 | 6,410 3,580 | 1,920 9768 | 320
418 880 559 396 735 | 5,600 | 4,280 | 1,800 698 313
396 | 842| 535 413| 805| 5,020 4,640 ] 1,800 635 312
396 735 511 413 830 ¢, 5,600 | 1,680 605 312
396 | 671 490| 413| 920 3920 | 7,250 | 1,680 578] 285
396 671 468 413 11,000 3,750 | 8,760 | 1,800 550 812
430 71| 490| 413)1,140} 3,580 | 9,200 1,920 | 550 | 295
430 671 490 430 | 1,200 | 3,580 | 9,420 | 1,800 550 205
430 6 490 430 | 1440 &,460| 9,420 | 1,800 | 578| 295
430 430| 1,440 | 5,600 9,070 1,680 | 550 | 295
430 413 | 1,340 | 6,410 6,710 [ 1,570 | 578 | 295
430 400 413|1,200| 6,000 5,600 | 1,570 | 578| 205
430 413 1,240 | 5,600 | 5,200 | 1,570 | 578 2905
535 430 | 1,140 | 5,400 | 5,200 | 1,570 | 578 | 205
511 480 430 | 1,190 | 4,80 | 5,100 | 1,460 205

430 | 1,190 | 4,100 | 5,100 | 1,460 | 578 ] 812
413 . 430! 2,000] 3,680 | 4,701,460 550 205
449 449 2,510 3,250 | 4,720 | 1,350 | 524 205
39 280 | 468 | 2,650 | 2,650 | 4,910 | 1,020 206
338 468 | 2,790 | 2,650 | 4,910 970 498 812
490 | 2,940} 2,790 | 4,170 928 498 812
240 490 | 2,650 | 2,660 | 3,650 928| 498 312
5111 2,680 | 2,610 | 3,320 | 1,020 | 474 312
5112790 | 2,510| 3,010 '970| 450 205
511 13,000 2 2,710 | 845| 428| 3208
511 511 13,020 3,750 | 2, 768 406 280
735 41 7 O 5,020 |...... .| 768 408 j..vienn

Nore.—Records June 17, 1903, to Sept. 30, 1914, revised since &mimm publication. Discharge ascer-
tained from rating curves as follows: June 17, 1908, to June 18, 1904, mggmdwm defined; June 19, 1904, to
May 2, 1005 hirly wall dofned; May 27, 1966, fo Jume 1, Jobt, will doined: Tume 16, i1 fo Sept. 30

W . ow mean di when stage-discharge
relation was affected by ice. ‘ &

Monthly discharge of Methow River at Pateros, Wash., for the years ending Sept. 30,
1903-1914 and 1918. :

Discharge in second-feet,
. Run-off in
Month. pruiviy
Maximum. | Minimam, | Mean.

, 200 7,040 | 9,900 275,000
6,410 1,690 | 3,150 194,600
690 20| 1140 70,100

1,060 635 85¢ 50,
............... 590,000
1,150 820 1,000 61,800
1,150 785 961 57,200
970 685 816 gg,mo
685 520 608 - 3% 800
65 520 505 84,200
520 45| 488 26, 800
9,640 o5 | 3,980 287,000
11,800 4,640 | 6,830 420,000
9,420 £200| 7,060 420/800
7,510 1,380 | 3,610 222,000
127 570 | - 832 51,300
625 435 509 30,300
The yesr.......... eterenereaeresannennranas . 11,800 45| 2,370 1,850,000
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Monthly -digcharge ‘of Méskow River ot Pateros, Wash., for the years:onding Sext. &,
v 4 zyoyzsuand*zswnﬁx{gedz v '

o L - Discharge in second-feet.
. o Run-off in
. acre-feet.

Maximum. | Minimum,| Mean.
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Monthly discharge of Methow River-at Pateros, Wash., for
19081814 and 1918—Continued.

SURFACE WATER..SUPPLY, 1918, PART XII—A.
the years ending Sept..36,

Discharge in second-feet. .
Month. ' Bun-of in
’ Maximum, | Minimum. | Mean.
26, 800
38,900
81,700

ThO FEAT.eeceierrneesnoaneocnacnns cenecuens
1911-12,

g
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22 &5 20 N

~

8

8|ss5388ssunse | 3| mabintunenss
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Monthly dischargé of Methéw River at Pateros, Wash., for-the years ending Sept. 30,
1908-1914 and 1918—Continued.

‘Discharge in second-feef. :
y . Run-off in
Month. acre-feet.
: . Maximum. | Minimuth. [ Mean. | . -
1017-18.
399 24,600 |
422 25,100
426 26, 200
578 35, 500
383 21,300
437 | - 28, 900
1,610 (-« 95, 80D
4,360 268, %
5,320 - 817,
“ia|  amm -
310 18,400
1,360 987,000
* NoTg.—~Open-water records prior to June, 1908, good; thnt'momh; oxcellent. Reeords during '
periods pﬂorpgzmn in which stage-discharge rem%on was by ice, poor; beginning 1911, fair. - _~

CHELAN RIVER BASIN.
LAXE CHELAN AT CHELAN, WASH.

LocatioN.—In sec. 18, T. 27 N., R. 22 E., at Forest Service boat landing at Chelan,
. in Chelan County, a quairter of & mile above highway bridge at outlet. - )
DRAINAGE AREA.—950 square miles (measured on topographic and Forest Service

maps). . .
RECORDS AVAILABLE.—Septemberl to October 15, 1897; January 1, 1898, to December
31, 1899; January 1 to June 30, 1905; December b, 1910, to September 30, 1918.
GaGE.—Vertical staff on pile at landing installed December 5, 1810; datum,1,076.15
feet above sea level; read by W. E. Naylor. Gage used from 1897 to 1899 was at
" Lakeside, about & mile west of Chelan; ‘datum 1,070.18 feet above sea level. In
- 1905 gage was on a bent of upper bridge at Chelan; elevation not determined.
ExrrEMES OF 8racE—Maximum stage recorded during year, 5.00 feet July 1; mini-
mum stage recorded, 1.37 feet April 8.
-1898-1899 and 1911-1918: Maximum stage recorded, 7.2 feet June 18, 1818;
minimum stage recorded, 8.60 feet January 27-28 and December 2-5, 1898.
RecuraTioN.—Height of witer in the lake controlled by operation of gates in dam
at outlet.
Accoracy.—Gage read to hundredths about once a week.
CoorErATION.—Gage-height record furnished by United States Forest Bervice.:



110 SURFACE WATER :SUPPLY, 1918,- PART XTI—A.
Daily gage height, in feet, of Lake Ckeia'nat Chekm Wash. fm’ the year ending Sapt. 80,

Day. Oct. | Nov.-| Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Bept.

o
.o

conavectianes].’

cnhmnrvkx A'r mun. WASH, v

LocA'rmN ~In gec. 13 T.27 N., B.22 E at lower hlghway bndge&t Qhelan, Chelan

County, 800 feet below ﬁashboa.rd dam at outlet of Chelan Lake angd 4 miles
+ northwest of Chelan Falls, -, :

DRrAINAGE AREA.—950 square; miles, (measumd on,; ,topogmph;lc and Forest Serv;w
maps).

Recorps AvatnasBLe,—November 1, 1903 to September 30, 1*318 (Recoﬂs pnor
to October 1, 1913,. have been revised and published in thl.s report). .

Gacr:—Vertieal staff on fourth bent of left approach to Jower highway bndge, read
by W. E. Naylor.

DiScHARGE MEASUREMENTS.—Made from upper highway bridge 1,000 feet above
gage or by wading.

CHANNEL AND CONTROL.—Bed composed of boulders and grave] shl.ftmg at extremely
high water. No well-defined control. Banks high; not subject to overflow.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.30 feet June
14 and 15 (discharge, 8,140 second-feet); minimum gtage recorded, 3.99 feet

March 9 (discharge, 330 second-feet).

1903-1918: Maximum stage recorded, 11.48 feet June 20, 1916 (discharge, 9,780
second-feet). Practically no flow for at least part of day on January 30, 1917;
river frozen solid at dam so no water could flow over it.

Ior.—Stage-discharge relation not affected by ice.
Diversions.—Several irrigation ditches divert from tributaries a very small propor:
tion of the run-off.
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annun.~Fkﬁhbmd% dam 800 fest-wbyve gage controls: lake level atilow watet
in interest of navigation. ' Monthly painmaries ‘of flow have been corrected for
natural and artificial storage in Lake Chelan.

Acvoraoy.—Stage-distharge relation chianged at high water on June 14, 1918 Bating
curves well defined. Gage read to hundredths once daily. Daily discharge

. amcertained by applying daily gage height to rating table. Records excellent.

Coomlwﬂou —Gago-helght record furmsh by United Statea For:wt Service. -

Discharge nwamremmts,of Chelan River at C lan, Wash,, during the years mdmg Sept
30, 1910, 1912-1915, anid 191’8
|

D ¥ Gage | Dig- || 17 aad o Dis-’
Dete. | Made Ladil Boight. charge, || | Dste: Made by— m
100910, | . ‘Fedt, |Seeogr, || po1a15.) | Pea. |Sesoqt,
May 14 VlteG’la!hanandEbert.. 10.65 | @ 8,320 || June 3| J. T;'Hartm......,... 7.83 | 3,080
IM1-i2. _ \1917-18 -
June 6 'B C. Pierce............ 9.08 | »5,660 || Apr. 598 1,210
¢ . . \ 598 1,230
191218, | BN i
June 3 |'P. B. Storey. ...| 1048} bs,00 ffnne " 10| 8140
3 PO T YN 10..50 58,200 | | 15 10.30 | 8180
1913-14. Juy 5 8.95| 5620
July 1 Browmmd Muldrow...| 877 25,150 \ o
21{C.0. mwn ........... 8.8 | b35,300 éept. s& _560|  gat
a Dischsrgo published corrected as errar made in ariginal '
b Disnlmge g'eviousl; published corrected on account of arrangemerit o!oggfpet and waigbt or We.tghts

prior to 1018 and listed Bere ars those which have been revised; others
will be fouis nmﬁm% P Supply papers. # only

Daily dmkarge in aecoml fat of Chelan Rwer at Chelau, ka., for the years emimg
- Sept. 80, 1904-1918 and 1918,

‘Day. -|-Nov..| Dee. | Jem. "!?eb. Mar. [ Apr.| Mag. | June | Jaky..| Aug | Sept.

. " LS : - R

1,40 1,080 90| 90| 1,00 550 7606 7,430 | 4,460 900

}iasn %’,ou_o 00| 000| 1,060 5{% 8 7,800 4,300 75

1,940 1,50 | 1,060 % 830'| 1,060 5580 0 F 7700 4,300 785

56| 9% 830 | 1,060 b,430 gg' 7,640 4300 . 785

L560| 80| 80| 30| 1,000 5430 | 7,0 [ 70| 410 - 765

90| 1,500 00| 55| 530 | 1,060| 5,260| &110| 810 3,980{ 1,680

{’,% EM 900 | 73| B3| 1.000] 4,00 simg% %ﬂﬂ 3,080 xig

voth| Taso| ‘900| 85| - 900 | 10607 49407 E286 8110 3es0] 1eM

1o40] Las0o| 75| noeo! 00| Looof 4000 sne| 7o 3mw] ek

1,960 1,30 | 95| 1,080 | 900 | 1,060 | 4,007 7,089 | 8280 3,50| 1510

veveenens| 1,90 ] 1,230] 900 | 1,000| 00| 1,000 4,780 | 7,770 | 7,940 | 3,67 | 1680
m kmo 1060 00| 1,060 B00| 1,330| 4,620 7,608 g‘lw ‘36| 1
13 U8io] 1140 - 90| ‘975 600 | 1,560+ 4,630 | T, 480 | Tedo| 3,620 1
Tl e Lol o) o) 8010200 e ;,m - 7600| 3370 1

1,630 1,230 00| 900 | 900 | 2350 4, (266 | 72607 3,220 1%

1,60 1,230 | 900 900 1,140 | 2,770 | 4,780 7,430 | s, 30| 100

16501 1'2a| 00| - 00| 1,060 | 3,220 | 4,907 7,430 | €880 3,07 1

LeS | LI0| 1,000 00| Lad0| 3370 | 4,00 L70| Gh0| 5,0 | 1440

1560 10| ‘9m| 1,440 | 3670 | 5,200 | 7,060 | 5,900' 3,670 1 1,440

G Tseo| Te| | w0 | Lol 3820 | B0 7,040 | 5760 | el 144

1,560 | 1,140 900! 1,40 4140 ! 5,58 7,90 540 2,770! 1,840

1,560 | 110 o] s | 1,440'| " 4,300 | 8,070 ;:m 5200 | 2,770-| 11&

1560 | L340 90D| 8801830 4300 6580 7,600 520 2,630 1,390

Leo| Uam| 0| @0 Lia0) 4301 oW D0 | 50 540| 1%

LA 20 9m| wo| Liw| 4 7,00 | 7,200 | 4940 2400 1,300

1,410 1,230 | “ 975 900 | "1,240 | 4,460 | 7,260 1,000 | 43001 2,30 | 1,20

Le0| 1'230] 900 95| 1140] 4620 7,200 | 6920 | 4140 | 1,680 900

280, 1440 1140 00| 900| 1,060 4,780 | 7,260 { 6,920 | 4,620 | 1,230 900

20,0000 14a0| 1140 900 900 | 1060 5260 7,260 | 7,000 | €620 765 900

TN taso| 1oeo| 900 |........ 1,060 | 5,580 ( 7,430 | 7,200 | 460| 830 900

TN S 1o6o| 900[....i00 1,060 |ooo.... 7,600 |..yo-... 4460 900 |.....
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. CHELAN "RIVEB BASIN,
Monthly “discharge of Chelan River

[Drainage area, 950 square miles.]

dt” Chelan,. Wash., for the years ending ‘Sept. 8§05

Observed discharge in Run-off in acre:fést.’

“|"* Discharge
without s
in second-feet. |

B

Bepasi

-
Saln
2

-

-

Sx.n
Bepe
885888858888

'

gecessasesy
558

-

55888538888
(R ESA R EEE
F133

e
s-"‘-
.

3B

GRS IR IS

&
BBELB

-|s8BsEsaEyae

g8
TTIFFFF 11111
5

BEBES
B

BomyREs

|l ad
25

SRE!

L Gy
388
Bt

- |ssagzaasaans

]

8

RGO

O R e
ARSI A R

€0 et pud i B

RABEESRE

[

&

-

5

)

L
S#BIe

My

FET+++100 0010010

O M

it bt

8|232333522888 | 8| 3888888888

-| 288888858888

5

'S

g
1LY

b4+l 1+

DD QO -

Rattacd

S

.&“
o

D"—Hb‘

SESENES

&
5

SR
SBE

J e
3

3| Bgsgrsesine. |5
.| geesseassuss

*

®

,
t

gg838ESE

oo
Cy

33

gzsuEzesd

3]

¥

&

=
Bg

~

E3zsssess | 3| EEs

FFEITEFHTT

o
28
3

M Per
ean. | square
mile.
1,210 | 1.27
1,350 | 1.42 |
902 | 1.04
37| 778
732 77
16 754
5,880 | 5.98
7,160 | 7.54
6,810 | 7.17
5,940 | 6.25.
1, 2.04
.884
2,840 | 2.99
556 .585
625 .658
597 .628
668 703
5041 .53t
2,110 | 2.22
2,810 | 2.96.
4,230 | 4.45
L0780 1 819
4,900 | 5.16.
2,100 | 2.21
960 [ 1.01
2,330 | 2.43.
1,340 | 1.4,
519 . 548
. 5691 .509 |
641 675
34| 36
y .3
5,80 | 6.13
4,89 | 507 -
3,430 | 3.63
1,510 | 1.59
874 920 v
2,050 | 2.16
878 924
2,180 [ 2.29
45 784
49| 473
796 .838
868 .ple
2,420 | 2.55 |-
7,660 | '8.08
6,550 | 6.89
4,260 | 4.48 .
1,870 | 1.97.
971 | 1.2
2,480 | 2.61
5741 604
573.1. . .6034
584 .615
489 | .51
857 .902
2,050 | 2.16
4,720 | 4.97
7,230 | 7.61

8 fwﬂ¢w9...r~F
D BBRRIRRBeREE

BEvaa

IR A

bg

Blezseiazuaass.

,S'

|

by

R e
REBBRERTBER

[l st st

[
-

Iz

suegEayen g

goprrop



%
118 SURFACE WATER:SUBPLY, 1918, PART XII—A,

HMontkly disckarge ofGhelan *River at. Chelan, -Wash., for ths. yeirs ewding ‘Sept.” 30}
‘ 4 1904—191’8——00nﬁnued.jbr 7 "W‘r _ ”

Observed discharge in Run-off i D‘”"“ﬁn
n acrefeet. |  lwithout 2e|
o second-{get. ’ o in second-feet. | g,
Month, offin
Per inches.
Maxi- | Mini. Without
; Mean. |Observed.] Stored. | Mean, | square |-
mum, | mam. | T storage. mile.
920 | 4,940 | 6,340 | 390,000 |+ 16,000 | 406,000 | 6,600 | 6.95 8.01
790 | 1,440 | 2,390 | 147,000 |~ 27,000 | 120,000.; 1,960 | 2.05 |- :2.38 -
446 | 000 [ 1,180 | 70,200 |35, 45,200 [ 760 | .800 s o
820 | 354 | 2,350 | 1,620,000 01,630,000 {2,250 | 2.36 | .82.%4
830 418 a77 41,000 |— 18,500 | 25,100 |~ 429 40
1,000 418 641 38,100 |+ 3,000 41,100 61| 12711 &
900 555 77 44,100 |~ 20,200 , 600 380 | .409 | . .47
680 4807 542 33,300 — 11,100 | 22,200 361 | _.38 44
© 600 515 560 31,100 [~ 11,600 19, 500 351 . 369 .88
2,690 | 4801 1,710 | 74,400 |— 42,700 | 31,700 516 | .543.| . .68
2,490 660 1 1,500 ,300- |— 2,900 88,400 | 1,450 | 1.53 L7
4,040 | 1,040 | 2,760 | 170,000 |+ 63,000 | 233,000 | 3,790 | B.99 ¢.60 .
7,600 | 5,260 | 6,880 | 408,000 |4 53,000 | 462,000.| 7,760 | 8.17 9.12
6,070 | 3,520 | 4,980 | 306,000 |~ 4,000 | 302,000 | 4,910 | 537 ‘5.9
3,30 418 |1,420 | 87,300 [+ 16,700 | 104,000 | 1,690.] 1.78. | 205
1,330 | 900 | 1,150 | 68,400 |— 26,700 | 41,700 701 | .73%) .88
7, 600' 418 | 1,920 | 1,390,000 01,390,000 | 1,92 | 2.02 |- 27.48
90| ' 6007 755 | 46,400 |— 15,7001 30,700 | 499 | .525
, 210 600 915 54, + 41,000 95,400 | 1,600 | 1.68 |
,ng 900 | 1,740 107,000 |— 36,600 | - 70,400 | 1,140 1.20
978 650 760 46,700 |-- 9,700 37,080 602 .64
705 515 . 620 84,400 |~ 6,000 28,400 511 .538
980 830 | 2,390 | "Y147,000 |~ 25,000 ,000 | 1,980 2.08
300-| 2,490 | 3,030 | 180,000 {107,000 | 287,000 | 4,820 | 5.07
400 | £730 | 7,430 | 457,000 |+ 86,000 | 513,000 | 8,340 | 8.78 |
940 | 5,260 | -6,770 ,000 (— 81,000 ,000 | 5,410 5.89
740 | 8,980 5,060 311,000 |~ 39,000 272,000 ] 4,420 | 4.65
670 4801 1,740 107,000 |+ 10,000 117,000 * 1,800 [ 2.00
900 555 762 45,300 |— 1,000 ,300 | . 7Ta4| .783 |
" 480 | 2,680 | 1,940,000 6| £,040,000| 2,680 | 2.82
- 900 2,850 | 175,000 |— 31,000 & 144,000 | 2,340.] 2.46
1,680 | 1,016 | 114,000 — 10,000 | 104,000 | 1,750 | 1.84
364 53,800 |— 7,500 | 46,100 750 | .780
- 817 23,300 !+ 15,000 37,300 6071 .639
364 38 21,600 (+ 3,500 25,100 452 .476
364 7| 44,700 [+ 7,500 ,200 | 840 | 804
1,940 | 2,200| 134,000 |— 6,000{ 128,000| 2,150 | 2.26
2,490 | 3,360 | 207,000 |+ 87,000 ,000 .. 4,040 | 830
5,100 | 6,300 | 375,000 {— 21,000 ,000 | 5,050 | 6.26
2,490 | 4,080 | 251,000 [— 33,000 | 218,000 | 3,550 | 3.7
7830 2,060 | 127,000 |— 14,000 | 113,000 | 1,840 | 1.94
7785 996 9,300 0 59,30 7] 1.05
The year......| 7,260 | - 317 2,190 | 1,680,000 [+ 500 | 1,580,000 | 2,190 | 2.31
1611-12. ’
ber 390 618 38,000 |~ 15,000 | 23,000 374 . 304 45
340 402 23,900 |+ 6,900 30,800 | 518 .545. "
390 464 28,500 |~ 3,700 24,800 | 403 .424] .88
390 437 26,900 {— . 500 26, 400 429 -452 52
448 436 ,000 4~ 28,300 462 G181 - B8
418 454 27,900 -0 27,900 454 478 .58
480 | 1,940 | 115,000 - 0] 115,000 1, 2.03 2.26
,400 | 4,800 ,000 [ 56,000 1,008 | 5,710 | 6.0r . 6.93
,900 | 6,230 | 371,000 [+ 9,000 | 380,000 | 6,300 | 6.73 7.51
900 | 4,320 ,000 {— 60,000 208,000 | 3,350 | 3.53 - 4.07
9751 1,370 84,200 [+ 2,500 86,700 | 1,410 | 1.48 171
555 848 | 50,500 [— 12,300 38,70 | e642| .6 .75
340 | 1,870 | 1,350,000 {— 16,800 | 1,540,000 | 1,840 | 1.94 | 208,41
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Montkly diseharge of Chelan -Rive? at’ Chelasi, Wash., fori:the'yeirs ending Sept. 30,
1904~1918—Continned.
Lt : Discharge
Obsarved dlsshargeln | . Run.off in scredeet, = - |without .
. B in second-fest.
. Run-
T.: Month. _ s off fn
R Per !
; "g:ﬁ., fuﬁ. Mioan, | Observed.| Stored. fm‘ “Mean. | square ,
s8] ; 418 477 |- 20,300 |~ 6,000 aro| el .
450 ] 418 ﬁ!ooo "o 22%% a5l ] ,g
480 |, 418/} 432 ... 26,600'|4+ 1,500} 28,100 4571 .48 .
0| 48] 4e0| 28,300 |~ 1,500 28 g6 jase] s
58| 418 477 26,500 {~ 3,000.{. 23, 423 | laas. . 148
2,000| 390 1,120 68,900 |~ 40,500 - 28,400 |- 62| .48 |
20180 | 833 | 1,870 | . 81,500 |+ 20,500 111, 1,870 197 | 4
8450 ] 2,050 3,510 | 216,000 |+ 8,000, - 314,000 | 5,110] 5381 6.30
9,070 | 6,820 7,960 | . 474,000 | . ' o1 474000 79| 830 | -
6,820, | 4,250 330,000 |~ 44,000 |. . 4,650 1 “4.89 .
4,060 | 1,020 | 2,170 | 133,000 |— 11,000 |- 1,080 | 2.08 |, %
1,880 J.5 '833{, 1,810 | . 78,000 |~ 7,500 | | 1180 | 124 | 138
9,070 |, 390.{ 2,00 | 1,520,000 [+ 35;500 | 1 2,120 | 2.2 .}, 0.2
‘g68 | 508} mi5|.. 44,000 |- 3,000] o7 | “rog|
‘800 |« 508}, 68| .. 46, +. 1,000 .73 )
el 424] 50| 32,600 |~ 11,700 | 4y | .358) 1
800 |, 454 | 77| 41,600 |+ 8700 g8 | 861
796 . 463| . b44 | 30°200 |~ 3,300 - . oasa| sl
2,000 | 484 1,840 | -82,400 |- 27,700 L Cosw0] 937
3,280 |11,920 | 2,870 | 159,000 {+ 33,000 3,230 | 3.40°
820 8,250 | 5 316,000 |- 49,000, " 500 | 6.25 |
éeﬁn 14,860 |, 341,000 |~ 20,000, . 5,380 | 567
; 5500 128001 4,000 | 378,000 | 40,00 380 407
August. .0l 2,860 | .. 484.11,280 | 78,700 |+ .7, 500; 1400 | 1.47
September..,.......| 800 |, 550 708 |, .42 + 6,500, 8167 - 858}
Theyear......| 6,890 |:. 424 .2,00 | 1,450,000 0 205 [ 315
1914-15. - NE . .
; e .. 878 |- 48,100 |+ 6,000 80! .g6). . Lo7
AR T R R A
SRR 320000 |— 85,0007 ~ 24,0007 405] - 1
B3] 5| B0 lr im0l k0| | Lov| iis
1,360 3,4f0 zfsxgjwo Jgﬁm’ 192,000 | 3,230 3.40 | 379
o) 0| W00 - B0 | 20,00 3,250 342 ] 304
‘8 20837} 1585008 58§ 8, 0001 8,000 | 2,710 285 3.18
"1‘,210 i,g% lillg’of)gg — g,% 115,% i.;870 %.97 fﬁ‘?
;;’3?3 UUROL | 35,800 (— 3,200 %,’oﬁo“ ;ﬁ“ ot el
403 | 1,490 | 1,080,000 |-1,17,500 | 1,060,000 | 1,470 £.58 | 20.96
7 aa9| 3sd| 23,900 |+ Booo|  webo [ asiT .m2{ - b «
1°. 4831 .560{ 33,8001 v 4,500, 37,8001 ;- 35| - ~668 "’?1‘ .
LTI sl S0T) . BTA0 o dd00 8590 [ gst | 6ls A .
624 1" "'308 | 800 |~ -Boj760 | <L15,500'f 1 1572004~ 4.2801 .80
538| 65| 513] 29,500 |+ 6,500] 36,000 628} el (71
2,000 500/ 1,90 | 121,000 | —20,000 | 101,000 | 1,68 £73"| ' 199
31900 | 2,000 |- 2610 | 155,000 { +3,000 | 186/000:1: 3,180 |- &2, hE
5,500 | 3,280 | 4,900 | 301,000 | +45,000 | 3461000 | 5,630 | 5.9 , o
'%;33 !s,é;ag 7,080 | 451,000 | 467,000 sis oo LT el 0.3
':5,340":‘%580,“%%"" 00 :g% - B on f%%' $8f 2R -
1,080 787271300 |- “82700 | 17,000 {1 . 64700 | 1,200.4> 116 | ° 1.29
9,780 | 303 | 2,680 | 1,940,000 | + 6,100 | 1,080,000 | 9,000 }. £i8x | 38.47
g M v e - i Al [
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Monthly discharge of Chelan  Rivet at Chelan, WM’M, Jor. the years ending Sept.. 20,
1904—1918—*-06111311

. Discharge ‘
Observed discharge in Run-off'in acre-feet without storage
) second-feet. in secon d-fee§ ‘Blm_
Month. 3 .mrhm
mches.
Maxl- | Mini- Without Per
fnum. | foym, | Mean. | Observed.| Stored. storage. - Mean. sl%tjxﬁte
1916-17. :
ber 370 | 541 | 38,300 | — 8,000 25300 411] .438 .50
330 | 347| 20,600| + 15001 22,100| 371 .391 .44
330 | 345| 2t200| — 1,500¢4 19,700 | 320 ..387| .8
........ 18,300 | — 1,500 | 16,80 273 .287|. .
370°| a8 |- 22100| — 4,500 17,608| 317] .33 g%
302| 996, - 61,200|~42300| 18/900| 307| .323 .57
370 | 550 | 28,300 | +26,80 | 60,100| 1,010 1.06 118
565 | 3,340 | 205,000 | +907,000 | 302,600 | 4,910 5.17 5.06
8,250 | 6,810 | 405,000 | — 1,000 | 404,000 | 6,790 | 7.15 708
4380 | 6,260| 385,000 | 40,000 | 345,000 | 5,610 | 5.91 6.8
1,020 2,040 125000 | — 1,000 | 124000 | 2,020 | 213 .| 248
840 | 1,180 | 70,200 | 12,600 | 57,700 | 97 | 102} L4
........ 1,040 | 1,400,000 | 413,000 | 1,410,000 | 1,050 | 2.05:( 27.91
1017-18, .
October-. . 940 | 495| 7561 48500 | —17,000| 20,500| 480 | .sosl - .68
PomlILm) s ) merem) e ) e 0
+ i L ;
January. ... 55w | 1,700 | 3,410 | 210,000 | —66,000 | 144,000 | 2/340 [ 2.46 | - 2.84
February. . 1,700 1,120 62,200 | —13/100 | 49)100| 884 | .81 K1
i[a.rph .......... 1,380 874 53700 | 11,900 | 41,80 68| .716 N
ME"]" ...... 2,800 | 1,280 | 1,720 102,000 | 36,000 | 138,000 | 2,320 | 2.44 2.72
4,930 | 3,100 | 4,270 | 263,000 | 56,000 | 319,600 | 5,190 | 5.46 6,30
June... 8140 | 4150 | 6,500 | 392000 +4g,mo 400,000 |- 6,720 | 7.07 | 7.8
July... 6,520 | 2,830 | 4700 | 280,000 | —42,000 | 247,000 4,020 | 4.28 4.58
Augusi... 3,180 | 85| 1,660 | 102,000 | + 2,000 | 104000 |' 1,600 | L78 2:05
Beptembe: 1,150 | 980 | 1,070 700 0} 63700 1,0 | L18 1.28
The yedr....... 8,140 | 330 | 2,300 | 1,660,000 | +°5,000 { 1,670,000 { 2,300 2.42 | 32.93

Nore.—Discharge without storage estimated October, 1903, to December, 1904, snd Jul; o¥ ms, to
November, 1910, when'a gafe-helght record for Lake Chelan is not available, by oomparison harge
without storage “for remainder of period with records at gaging stations on Wenatchee and Methow ri vers

¥

ENTIAT RIVER BAGZIN.
ENTIAT RIVER AT ENTIAT, WASH,

Locarion.—In sec. 18, T. 256 N., R. 21 E., one-eighth mile below power house of
Wenatchee Valley Gas & Electnc Co. three-fourths mile above Ent;at Chela,n
County, and 1 mile above mouth.

DRAINAGE AREA.—419 square miles (measured on topographic maps).

Recorps avamasrLe.—October 5, 1910, to September 30, 1918.

Gaage.—Incliped staffi on left bank one-eighth mile below power house, read by
L. G. Asher. .

DIsCHARGE MEASUREMENTS.—Made from private bridge 200 feet below power house
or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel and boulders, shlftmg No well-
defined control. One channel at all stages. Left bank high; not subject to over-
flow; right-bank slopes gradually.

EXTREMEs OF DISCHARGE.—Maximum stage recorded during year, 3.98 feet June 14 -
(discharge, 3,120 second-feot); minimum stage recorded, 0.83 foot November 20
and December 1 and 2 (discharge, 95 second-feet). Discharge may have been as
low or lower during period in which stage-discharge relation was affected by ice.

1910-1918: Maximum satage recorded, 5.00 feet June 17, 1916 (discharge, 5,150-
second-feet); minimum stage recorded, 0.68 foot November 13, 1916 (discharge,
62 second-feet).




"BNTI‘A"I‘ RI'V‘ER’ BASIN- Fooop e . - tzl

I6x.~-Stage-discharge relition affected by ice;j'flow estimnfed: from revorded: gage
heights, dischgrge measurements, and weather records.
DiversioNs.—Several diversions above station for irrigation. Entiat Irrigation
" Go.’ghigh-line canal (capacity about 15 second-feet) carries water past station.
ReeuraTioN.—Flow affected by changes in load at power plant.
- Accuracy.—Stage-discharge relation for low stages changed January 1 and June 13;
remained permanent for high stages; affected by ice for short periods. Rating
- curves used prior to change on June 13 fiirly well defined; rating curve used aiter
" change wéll defined. Gage.read to hundredths once daily. Daily dlechs!g&
-ascertained by applymg dmly gage height to rating table. Records prior to
"June 18 good except for ice periods, for which they are fair; after June 13
excellent.
Obomnunon —Gage-height record furnished by Wenaichee Valley Gas & FElec-
“tric Co.

Ducbwgc measurements of Entiat River at Entiat, Wash., during the year ending Sept

380, 1918.
Date. Madeby— - h‘,}&ﬁ_. ,,,ﬁ’f,;e, Date. Mede by— hgm ch];irsg-e.
Sec.ft. Feet. | Secft.
July 6| L.D, Carson.....,.....] 2,01 633
220 || SBept. 29 | Lee and Calkins........ .08 12
24% 29 | Calkins and Lee........| - .82 109

« Stage-discharge relation sllghtly affected by ice. °

Daily duaharge, in second-feet, of Entiat River at Eniiat, Wash for the yaw eﬂdmg
Sept. 30, 1918. »

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apt, | May. | June. | July, | Aug. | Sept.
95 | 1,200 16 288 |1,200 1,08 ] sos| 8| 1m
95 1:180} 201 y5g| 200 (1,540 (1,640 | o3 | 8| 146
ur | Vo0 | 2iz| ded| 2l |now | LW0| S| | i
128| 9oa| 267 15| 216 |2130 (1 08| 28| 138
1| ool 28| 14| 276|210 {120 | 053] 288 119
16| 904 203 126] 286|680 1,540 588 | 288 119

744 | 233| 120 286 uBbs0|1s0| se3| 245| 119

60| 2241 129] 200|140 20| | 2| 18

533 | 21| 132 3141200 2450| S08] 29| 116

533 | 216| 132) 324 |1180|20s0| es3| 22| 1

533 | 224 132 33¢)nas0 )30 e1s| 215|128

1201 40p| 261 | 132| 3¢ U2e0({%7m0| 83| 207| 132
9| 23| 120 49 |U3w0|iw| mME| 27| 132

409 | 220 120| 460 |150]3120 | 518 204 120

49| 193 132| 400 ]1,610(2130| Bs| 204{ 129

40| 18| 132] 381 |n7e0|nss0| ms| 27| 12

209 | 381 120 ( 381 (1,680 | Leso | 583{ :207| 134
620 | 132 |. 354 | U5e0|Les0| 518 18| 16
420 133 | 400! T4s0 |54 | 488 1801 16
w 132| 4601200 | 1410 #58] 64| 118
140 435! 001,380 11,410 4sgi- 161| - 118

. 135 | 744 |Tos0 50| 80| 61| 116

712 132 | 004 '000 | LB40( 3565{ 164 114

276 135| o04| o000 |1480| 355 84| 116

281 14| 90| o0 |U40] 365] 184 114

340/ o251 | iss| 51| o904 @e0|1,20| 366| 164| 109
76 | 193 94| o00|T180] 32| 15| 114

27| 118 904 000 1,030 | 310 52| 111
oo 168| 990|108 | 'gsa| 28| 14! 1

a0 {0000 178 | 900 | 1200 | 088 | 289} 141|114
.............. 1680 |....... 28| 1eti.....

Nore.—Braced figuresshow mean discharge for periods when stage-discharge relation wasaffected by ice.
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Monthly discharge of BntiasRiver at. Entint, Wash., for the;year ending Sept.. 30, 1918,

P S
PPy

. s Discharge in spcosid-feet. - - ey ]
© Month., - Lyt : ol Ry o In

i

-t

8 :%%sss:awméxw .
| glugsssssageie |

~ WENATCHEE RIVER BASIN.

WENATOHEE RIVER NEAR LEAVENWORTH, WASH, o

LocaTion.—~In SW } sec. 12, T. 26 N., R. 17 E., 1,500 feet below highway bridge,
. half'a mile below" Beaver Creek,’ asnd M mlles north of Lesvenwarth, Ghehn
Cmmty
DRAINAGE AREA.—591 square miles (measured on topographlc maps),
Recorps AvammABLE.—November 27, 1910, to Septembher 30, 1918,
(Revised records November 27, 1910 to November 16 1913, are presented xn
this paper). - e
GacE.—Vertical and mchned staff on left bank 1,500 feet below }nghwa.y bndge,
since S¢ptember 6, 1913; read by R. E. Nlckles and P, H. Hertzog. November
" 28, 1910, to September 5,1913; vertical staff 15 feet downstreéam at same datum.
l_)xsanRGE MEASUREMENTS —Made from cable three-elghths mlle above gage or by
.- wading, - :
CHANNEL AND CONTROL.—Bed composed of gravel and small beulders, hkely to slnit
. during extremely high water. No well-defined épntrol.” One,channel: at: il
+  stages, Banks high and;not subject to overflow, Stage of zero flow, accordi ing to
. messurementa made February 8 and October 3, 1915, gage height 1.5 feet & 0.2
- foot; accordmgm measurements ma.de Sepmmber 27, 1918, gage. helght 1.2 feet
* 4 0.2 foot. ’
Exm*mamms OF PISCHARGE.—Maxjmum stage recorded during year, 11.10 feet Decem-'
ber-30 (discharge, 18,700 second-feet); minimum stage recorded, 2.70 feet Octobet
21, 23-25, 30, 31 (dlschatge 405 second-feet).
1910—1918 Maximum stage in 1918; mlmmum stage recorded .53 feet October
11 and 12, 1915 (discharge, 316 second-feet). .
Ice.—Stage-discharge relation generaﬁy aﬁected by'ice dunng winter, but net at‘feoﬁeﬁ ’
duting current year, e
DrvErsions.—Wenatchee Park Land. ;& Irrigation Co. dwert water h-om Chlwawa ;
River for ghort ‘periods during irrigation season. :
ReeuraTion.—None. J
Accuracy.—Stage-discharge relation permanent during 1918. Ratmg curve weli
" defined. Gage read to hundredihs once daily. / Daily: discharge agcertained bf
-+ applying daily gage height to rating table. Records excellent..
Goornnmon —Gage-height record furmshed by Qumcy Valley Imga.t;on sttnct




WENATCHEE RIVER BASIN.

Discharge measurements of Wenatchee River near Leavenworth, Wash.,

ending Sept. 80, 1912-1918.

128

during the years

G Dis- G; Dis-
Date. Made by— height. | charge. || Date. Made by— hofght. )
1011-12, Feet. | Secft, || 1917-18. See.-ft.
May 21 | R.C. Pierce............ 8.50 |ell, Feb. 2 s
Jan. 10 10,200
191314, Sept. 28 404
July 11 [ C. O.Brown........... 5.22 | -@ 3,400 .
1014-15,
June 10 | J. T. Hartson. ......... 4.38 | 22,130

a Records previously published corrected on account of arrangement of meter and weight or weights.

Nore.—Discharge measurements made prior to 1918 listed in this table are only those which have been
-supply papers.

Daily discharge, in second-feet, of Wenatchee River mear Leavenworth, Wash., for the
perrod Nov. 27, 1910, to Novw. 30, 1918.

revised. Other measurements made prior to 1918 will be found in the earlier wa

Day. Nov. { Dec. | Jan. | Feb. | Mar. | Apr. | May | June. | July. | Aug. | Sept.

1810-11.

1 . 2,360 | 4,490 | 8,760 | 3,230 | 1,430 804
2,360 | 4,690 | 9,300 | 3,230 | 1,430 852
2,360 | 4,600 | 8,760 | 3,390 | 1,430 900
2,220 | 5,330 | 6,710 | 3,390 | 1,380 | 1,000
2,080 | 5,110 | 5,330 | 3,390 | 1,320 804
2,080 | 4,900 | 5,110 | 3,740 | 1,380 804
2,010 | 3,560 | 4, 3,740 | 1,210 804
1,940 | 4,110 | 4, 3,070 | 1,100 714
2,080 | 3,920 | 5,110 | 2,910 | 1,050 672
2,020 | 3,740 | 5,110 | 2,610 | 1,000 714
2,080 | 3,390 | 6,950 | 2,460 | 1,000 672
2,080 | 3,390 | 8,760 | 2,610 900 714
1,940 | 3,230 | 10,100 | 2,760 900 714
1,810 | 3,150 | 10,400 | 2,910 900 804
1,810 | 3,070 | 9,570 | 3,070 852 | 1,100
1,810 | 3,740 | 8,760 | 3,560 804 | 1,210
1,810 | 4,300 | 7,710 | 3,740 804 | 1,050
1,810 | 4,200 | 6,230 | 3,740 | 804 900
1,810 | 4,110 | 5,770 { 3,070 900 804
1,810 | 3,020 | 4,900 | 2,610 | 804 759
2,080 | 3,740 | 4,490 | 2,460 759 716
2,220 | 4,490 | 4,690 | 2,050 714 672
2,650 | 4,110 | 4,900 | 1,020 759 672
3,100 | 4,110 | 4,300 | 2,050 714 630
4,530 | 4,110 | 3,740 | 2,050 714 590 -
4,530 | 3,920 | 4,300 | 1,980 714 550
4,370 | 3,920 | 4,900 1,920 714 550
4,210 | 4,116 | 4,690 | 1,670 714 513
4,050 | 4,490 | 3,740 | 1,670 714 513
4210 | 5, 3,560 | 1,670 | 759 476
eeaa| 75200 |l 1,550 804 |.....

70965—22—wsp 482—9
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Duaily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the
period Nov. 27, 1910, to Nov. 30, 19183—Continued.

Day. Oct. | Nov.| Dec. | Jan. : Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept,

- 1911-12. - -

1 476 346 | 1,380 900 630 | 1,430 | 3,230 | 5,330 | 4,110 | 1,550 950
476 | 335 | 1,260 852 | 630 | 1,670 | 3,230 | 5,770 | 3,740 | 1,430 900
459°| 335 | 1,160 |} 500 | 804 | 630 | 1,920 | 3,230 | 5,770 | 3,390 | 1,380 804
442 | " 335 | 1,100 714 | 630 | 2,050 | 3,390 | 6,000 | 3,390 | 1,260 738
408 | 346 | 1,050 714 | 630 | 1,920 | 3,390 | 6,230 | 3,390 | 1,210 672
408 | 408 1,000 | 550 714| 590|1,920 3,740 6,710 | 3,230 | 1,100 | 630
408 | 476 | '950{ 550( 759 | 590 | 1,790 | 4,300 | 7,710 | 3,070 | 1,050 714
408 | 714| 900| 632| 759 | 550 1,920 6,000 | 8 490 | 2,910 | 1,130 714
408 | 630 1,100 | 714 | 804 | 550 | 2,050 | 7,200 | 8 760 | 2,910 | 1,210 630
408 | 550 | 1,050 | 590 | 804 | 550 | 2,460 | 7,710 | 7,710 | 2,760 | 1,180 630
377 476 | 1,000 550 804 550 | 2,760 | 7,450 | 7,970 | 3,070 | 1,160 630
377| 476 |1,000| 590 | 804| 550 ) 2,760 | 7,200 | 7,970 | 3,070 | 1,100 610
377| 476 | '900| 590| 804 | 550 | 2,610 | 7,710 | 7,710 | 3,070 | 1,000 590
408 476 900 804 759 550.) 2,320 | 8,760 | 6,710 | 3,070 | 1,000 610 .
476 | 550 | 900 | 1,000 | 759 | 550 | 2,320 (9,840 | 5,330 | 2,760 | 1,100 630
476 | 550 | 900 | 950 | 804 | 550 (2,320 | 9,570 | 4,490 | 2,760 | 1,210 590
42| 550 | 84| 900 900 | 550 | 2,320 | 8,230 | 4,900 | 2,760 | 1,260 550
408 | 1,260 | 804 | 1,050 | 804 | 590 | 2,460 | 7,200 | 5,770 | 2,610 | 1,050 550
408 13,920 | 804| ‘804 | 900| 550 2,460 | 6,950 | 6,710 | 2,460 | 1,000 550
408 4,300 | 804 | 804| 900| 550 2,320 9,300 | 8230 | 2,460 { 950 550
408 | 3,740 7l4 804 852 550 | 2,320 {11,500 | 8,490 | 2,460 | 1,000 550
377 | 2,760 759 804 804 513 | 2,320 [10,400 | 6,710 | 2,320 950 550
377 | 2,180 862 759 804 550 | 2,460 | 7,710 | 6,230 | 2,180 | 1,000 513
377 1,920 | 759 | 804 | 759 | 550 | 2,460 | 7,200 | 7,200 | 1,920 | 1,000 513
346 | 1,670 | 714 | 804| 714 590 | 2,460 | 6,710 | 7,710 | 1,920 | 1,000 476
346 1 2, 460 714 804 714 630 | 2,460 | 7,200 | 7,710 | 1,670 950 456
346 [ 2,050 | 714 | 759 | 714 852 (2,610 7,200 7,710 (1,490 | 852 449
346 | 1,790 | 672 | 759 | 672|1,100 | 2,610 | 6,710 | 6,000 | 1,490 | 759 | 442
346 (1,670 | 672 | 804 | 672 | 1,210 | 3,070 | 6,470 | 4,690 | 1,440 [ 736 442
346 | 1,490 630 | 1,000 |....... 1,210 | 3,230 | 5,770 | 4,110 | 1,380 714 442

.............. 5260 {.......| 5,110 |.......[ 1,380 759 L ...,
804 | 772 | 2,640 [11,500 | 7,970 | 2,760 950
804 | 772 | 2,920 112,900 | 6,710 | 2,910 900
804 | 772 | 2,640 [14,000 | 6,000 | 3,070 900
759 | 772 | 2,640 114,300 § 5,780 | 2,7 1,920
750 | 810 | 2,380 [12,600 | 5,550 | 2,610 | 2,760
759 | 810 | 2,640 11,500 | 6,230 | 2,460 [ 2,180
804 | 810 | 3,210 |10,700 | 7,200 | 2,460 | 1,670
804 | 810 | 4,340 (11,000 | 6,710 | 2,460 | 1,490
804 | 850 | 6,720 |11,200 | 6,230 | 2,180 | 1,380
852 | 890 | 7,380 (10,400 | 6,230 | 2,050 | 1,320
900 | 1, 6,940 {10,100 | 6,230 { 1,920 1,210
900 | 1,300 | 6,300 [10,100 | 5,770 | 1,920 | 1,210
876 | 1,780 | 5,800 |10,400 | 5,110 | 1,670 | 1,100
852 | 2,010 | 5,700 10,100 | 4,420 | 1,490 | 1,000
852 | 2,380 | 5,300 | 8760 | 3,740 | 1,430 | 1,000
852 | 2,510 | 4,900 | 7,740 | 3,740 | 1,320 950
850 | 2,640 | 4,700 | 6,710 | 3,740 | 1,260 950
290 | 2,780 | 4,700 | 6,710 | 4,110 | 1,210 | 1,000
890 | 3,360 | 4,520 | 8 230 | 4,690 | 1,160 950
890 | 3,830 | 4,900 | 9,570 | 5,550 | 1,100 900
850 | 4,160 | 5,700 | 9,030 | 6,230 | 1,050 900
810 | 3,990 | 6,500 | 8,490 | 6,230 | 1,100 950
810 | 3,670 | 7,380 | 8,230 | 6,000 | 1,160 950
772 | 3,210 | 8,520 | 8,230 | 5,770 | 1,320 900
772 | 3,060 | 8,760 | 7,450 | 5,230 | 1,210 852
735 | 3,080 | 9,030 | 7,200 | 4,690 | 1,100 804
735 | 3,060 | 9,840 | 7,200 | 4,300 { 1,100 714
735 | 2,920 | 9,840 | 7,450 | 3,740 | 1,100 714
772 | 2,640 | 9,300 | 7,200 { 3,390 { 1,100 714
772 | 2,640 | 9,300 | 7,970 | 2,910 | 1,210 714
810 f....... 10,100 |....... 2,760 | 1,050 }....nue

i
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Daily discharge, in second-feet, of Wenaichee River near Leavenworth, Wash., for the
period Nov. 27, 1910, to Nov. 80, 1918—Continued.

Nov. Day. Oct. | Nov.

Day. Oct. Nov.
672 1,100
672 1,000
651 950
630 900
630 950
590 1,100
630 1,050
630 1, 000
672 1,000

NoTE.—Records &rior to Nov. 17, 1913, revised since publication in previous water—supp;g E?pers. Stage-
discharge relation changed durir igh water May 1-5, 1911; shifting-control method us ay 1-5. Rat-
ing curve used prior to change fairly well defined; curve used after the change well defined. Stage-discharge
relation affected by ice Jan. 1-5, 1912, and Jan. 20-22, 25-31, Feb. 1-8, 10, 11, 13, 1913; discharge estimated
by comparison with record of fiow at Drgd.en and by interpolation. = Stage-discharge relation affected by
logs on control Mar. 17 to May 24, 1913; daily discharge ascertained from fairly well defined rating curve.
Discharge interpolated for days when gage was not read. Revised records good prior to shift in May,
1911, and for months during which stage-discharge relation was aflected by ice or logs on control; excellent
for remainder of period.

Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the
year ending Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. [ July. | Aug. | Sept.
580 412 | 660 115,400 | 1,420 | 930 | 1,790 | 5,330 | 4,900 | 4,300 | 1,540 835
700 418 620 {13,800 | 1,300 880 | 1,660 | 6,000 | 4,490 | 3,920 | 1,660 790
745 457 620 (10,400 | 1,300 880 | 1,660 | 6,710 | 4,110 | 3,740 | 1,660 790
7 700 | 620 | 8,490 | 1,360 | 830 | 1,660 | 7,710 | 3,920 | 3,390 | 1,420 745
700 745 580 | 7,710 | 1,420 835 | 1,660 | 7,710 | 4,490 | 3,390 | 1,300 700
700 | 790 580)6,230) 1,480 | 835 1,660 |6,470 | 5,770 | 3,230 | 1,300 700
660 790 540 | 5,330 | 1,480 835 | 1,790 | 5,550 { 7,200 | 3,230 | 1,300 660
620 700 505 1 4,690 | 1,360 790 | 1,920 | 5,110 | 8,230 | 3,230 | 1,190 660
580 | 620 540 4,110 | 1,300 | 790 | 2,050 | 4,490 | 8,490 | 3,390 | 1,080 | 660
580 { 620 580 3,390 1,660 | 790 {2,320 4,110 9,840 | 3,740 | 1,080 660
540 580 660 | 3,230 | 1,540 790 | 2,610 | 4,110 | 9,840 | 3,740 { 1,080 660

620 | 620 3,070 (1,540 | 790 | 2,760 | 4,490 | 9,300 | 3,390 | 1,080 700
505 620 700 | 2,610 | 1,480 790 | 2,760 | 4,900 (10,100 | 2,760 | 1,030 700
505 | 580 | 2,180 | 2,610 | 1,360 | 745 | 2,610 | 5,770 [11,000 | 2,610 | 1,080
505 | 540 | 2,320 | 2,320 | 1,300 | 745 | 2, 6,000 | 8,490 | 3,390 | ‘980 700
470 540 | 2,460 | 2,180 | 1,360 745 | 2,320 | 5,770 | 6,710 | 3,390 | 1,030 660
464 505 | 2,610 | 2,180 | 1,190 790 | 2,180 | 5,330 | 6,710 | 3,230 980 660

505 | 6,000 | 2,180 [ 1,190 | 790 | 1,920 | 4,900 | 6,710 | 3,070 | 930 660
431 470 | 8,760 | 1,920 | 1,140 790 | 2,460 | 4,490 { 6,000 | 2,910 930
418 | 470 |6,230 | 1,790 | 9 835 | 2,460 | 3,920 | 6,710 | 2,610 | 980 620
405 {1,140 | 5,330 | 1,660 | 930 | 980 | 3,390 | 3,390 | 6,710 | 2,180 | 980 620
418 | 1,140 1 3,740 | 1,660 | 930 { 1,080 | 4,110 | 3,390 | 7,200 | 1,920 | 835 660
405 | 1,080 | 3,230 | 1,660 ) 1,030 | 1, 4,490 | 3,390 | 7,200 | 1,920 880 580
405 | 7930 | 2,610 | 1,920 | 1,030 | 1,140 | 4,490 | 3,390 | 6,950 | 1,790 | 980 540
405 | 8352320 (1,920 980 | 1,300 | 4,490 | 3,070 | 6,230 | 1,790 | 930 505
457 | 835 2,050 | 1,790 1,300 | 4,400 | 2,760 | 5,770 | 1,660 | 930 505
438 | 700 | 3,070 | 1,660 1,300 | 4,110 | 2,910 | 5,550 | 1,660 | 830 505

700 | 5,770 | 1,660 1,300 | 4,490 3,230 | 4,900 | 1,540 | 835 505
418 | 660 12,600 | 1,660 . 1,300 | 4,490 | 3,740 | 4,110 | 1,540 | 790 540
405 | 700 |18700 | 1,540 1,420 | 5,110 | 5,110 | 4,110 | 1,660 | 790 580
405 |....... ,900 | 1,300 1,790 |....... 5,770 |...... 1,540 | 790 [...eee.
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Monthly discharge of Wenatchee River near Leavenworth, Wash., for the period Dec. 1,
1910, to Sept. 30, 1914.

[Drainage area, 591 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum, | Minimum.| Mean. | square Inches. | Acre-feet.
e.
1910-11.
2.42 76,200
.71 , 900
104 32, 800
1.8 , 400
4.80 151,000
8.21 259, 000
1.71 370,000
5.30 167,000
1.86 58, 500
1.43 45,000
............ 1,270,000
.78 24,600
2.48 78,000
1.74 54,700
1.43 45,000
1.43 , 200
1.29 40,700
4.40 139,000
13.14 416, 000
12.61 398, 000
5.07 160, 000
2.09 , 800
1.14 35,800
47.60 1, 500, 000
.94 29,700
1.38 43,600
1.38 , 900
121 38,200
1.43 44, 900
1.59 50,100
4.04 127,000
11. 64 368, 000
18.07 569, 000
10.26 323,000
3.32 105, 000
2.13 67,200
57.37 1,810,000
2.10 2.42 76,200
2.18 2.43 76,800
1.40 161 51,000
1.96- 2.26 71,300
L13 1.18 37,000
2.55 2.04 92, 800
0 5.77 6.44 203, 000
8, 560 3,510 5,920 10.0 11. 53 364, 000
7,760 2,970 4,560 7.72 8.61 271,000
4,700 1,370 2,760 4.67 5.38 170,000
1,400 700 981 1. 66 191 , 300
1,080 482 710 [ 1.20 1.34 42,200
8, 560 482 2,090 3.54 48.05 | 1,520,000
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Monthly discharge of Wenatchee River near Leavenworth, Wash., for the year ending Sept.

30, 1918.
[Drainage area, 501 square miles.}
Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. s:lnlilme Inches. | Acre-feet.
e.
October....ovevniniineiiaincee. 745 517 0. 875 1.00 31,800
November.... 1,140 412 678 1.15 1.28 , 300
ecember..... 18,700 505 3,640 6.16 7.10 000
January... ... 15,400 1, 3,040 | 6.67 7.69 242,000
February . 1,660 1,250 2.12 2.21 69, 400
rch 1,790 745 976 1.65 1.90 60, 000
April. 5,110 1,660 2,880 4.87 5.43 171,000
ay. 7,710 2,760 4,810 8.14 0.38 3
June. s 3,920 6,720 | 1L 4 12.72 400, 000
July ........ 4, 1,540 | 2,770 | 4.69 5.41 170, 000
....... 1,660 790 , 070 181 2.09 , 800
September ........................ 835 505 7 1.09 .22 38,500
The year....occeeeinannannan 18,700 405 2, 500 4.23 57.43 1, 810,000

YAKIMA RIVER BASIN.
KEECHELUS LAKE NEAR MARTIN, WASH,

LocattioNn.—At outlet of lake, 11 miles northeast of Meadow Creek station on Chicago,
Milwaukee & St. Paul Railway, 3} miles northwest of Martin, Kittitas County,
and 94 miles northwest of Easton.

DRAINAGE AREA.—bB5 square miles (measured on topographic maps).

RECORDS AVAILABLE.—January 12, 1906, to September 30, 1918.

GaGeE.—Vertical staff attached to pier of gate house bridge; read by A. L. Flint.
Position of gage changed frequently during 1914 and 1915 to accommodate work
on construction of new dam. Since August 19, 1914, gages have been set to sea-
level datum; prior to that date at height of gate sill in temporary crib dam—ele-
vation, 2,457 feet.

EXTREMES OF stAGE.—Maximum stage recorded during the year, 2,490.66 feet on
July 10 (contents, 97,410 "acre-feet); minimum stage recorded, 2,431.24 feet on .
September 30 (contents, 7,820 acre-feet).

1906-1918: Maximum and minimum stages recorded in 1918.

Sroraae.—Capacity of new reservoir, 152,000 acre-feet; elevation of gate sill, 2,425
feet, and of spillway crest, 2,515 feet. Record of storage or release each month
used to determine discharge without storage for gaging station below dam,

CooPERATION.—Records furnished by United States Reclamation Service.

N
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Daily contents, in acre-feet, of Keechelus Lake near Martin, Wash., for the year ending Sept.
30, 1918.

Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1...| 53,710 | 57,780 | 20,110 | 68,000 | 32,100 | 44,160 | 54,010 | 70,660 | 95,810 | 96,430 | 90,900 | 16,570
2...1 53,860 | 57,970 | 18,670 | 67,800 | 32,460 | 44,430 | 54 540 | 72,050 | 95,380 | 96,650 | 87,780 | 16,010
3...1 54020 | 58,200 | 17, 66,620 | 33,010 | 44,650 | 55,000 | 73,860 | 94,940 | 96,910 15,520
47| 54,160 | 58,700 | 16,700 | 65,970 | 33,440 | 44,880 | 55,480 | 76,130 | 94,640 | 97,010 | 81,810 | 15, 050
.2 54,290 | 50,070 | 15,810 | 65,350 | 34,000 | 45,060 | 55,930 | 78,030 | 94,780 | 97,090 | 79,150 | 14,650
6...| 54,420 | 59,390 | 15,000 | 64,290 | 34,650 | 45,280 | 56,360 | 79,430 | 95,340 | 97,150 | 76,890 | 14,640
g... 22,510 50,620 | 14,510 | 63,330 | 35,250 | 45,480 | 56,810 | 80,540 | 96,170 | 97,170 | 74,880 | 13,970

6
9.2 1 54,750 | 60,040 | 14,880 | 60,400 | 36,270 | 45,900 | 57,980 | 82,340 | 96,970 | 97,330 | 69,910 | 12,650
10.. | 54, 870 | 60,210, ! 15,190 | 58,360 | 37,030 | 46,130 | 58, 820

12._7| 55,050 | 60,550 | 16,550 | 54, 450 | 38, 550 | 46, 500 84,820 | 96,770 | 97, 11,380
13...| 55,170 | 59,190 | 18,570 | 52,440 | 39,150 | 46,700 | 61,520 | 85,910 | 96,650 | 97,000 | 57,330 | 11,100
14..7| 55,240 | 57,570 | 27,000 | 50,330 | 39,620 | 46, 840 | 62, 87,140 | 96,730 | 96,970 | 54, 10, 850

16...| 55,390 | 53,540 | 34,170 | 46,180 | 40,480 | 47,180 | 63,330 | 9,300 | 96,770 | 96,810 | 47,950 | 10,240
17.._| 55,460 | 51,050 | 37,920 | 43,950 | 40,910 | 47,410 | 62,910 | 90,360 | 96,750 | 96, 710 | 44, 9,980
18..| 55,540 | 48,500 | 48,480 | 41,790 | 41,240 | 47,640 | 62,720 | 91,400 | 96,690 | 96,570 | 41,760 | 9,730
19..7| 55,610 | 45,620 | 53, 39,530 | 41,540 | 47,870 | 62,710 | 92,390 | 96,670 | 96,450 | 38,960 | 9,490

YAKIMA RIVER NEAR MARTIN, WASH.

LocatioN —Below, dam at outlet of Keechelus Lake, 1} miles east of Meadow Creek
station on Chicago, Milwaukee & St. Paul Railway, 3} miles northwest of Martin,
and 94 miles northwest of Easton, Kittitas County.

DRAINAGE AREA.—55 square miles (measured on topographic maps).

Recorps AvaLaBLE.—Qctober 18 to November 14, 1903; January 28, 1904, to Sep-
tember 30, 1918.

Gace.—Inclined staff gage in paved section on left side of outlet works, installed
December 2, 1916; read by A. L. Flint. Previous gage vertical staff just above
cable, 1} miles below dam, installed May 4, 1915. For description of former
gages see Water-Supply Paper 442.

DiscHARGE MEASUREMENTS.—Made from cable 1} miles below dam or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; shifts at high stages. Logs and
brush sometimes lodge on riffle control below gage and cause backwater, affecting
stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.2 feet August 9
to 16 (discharge, 1,840 second-feet); minimum stage, no flow October 8 to Novem-
ber 6, and December 10-16, when reservoir gates were closed.

1904-1918: Maximum dxscharge, 7,370 second-feet at 10.45 a. m. March 26 1915,
when temporary crib dam was wa,shed out (gage destroved; discharge computed
from hourly gage readings of lake surface and estimated natural inflow to lake);
practically no flow when gates in Keechelus reservoir dam are closed.

Ice.—Stage-discharge relation not affected by ice.

Diversrons.—None.
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Recuration.—Flow partly controlled by storage and release of water at Keechelus
reservoir. Monthly discharge without storage determined from records of stage
at reservoir. - T

Accuracy.—Stage-discharge relation not permament. Rating curves for period Octo-

* ber 1 to December 31, fairly well defined except for extreme low water; curves

for remainder of vear well defined. Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Records good.

CoorerarioN.—United States Reclamation Service furnished field data and rating
tables.

Discharge measurements of Yukima River near Martin, Wash., during the year ending
Sept. 30, 1918.

{Made by F. E. Moxley.]

Gage Dis- Gage Dis-

Date. height. | charge. Date. : height. | charge.

Feet. Sec.-ft. Feet. Sec.ft.
NOV. 16 .o oeeeeiaaananes 7.89 1,180 || Jam 12.. .o ooeiean. 873 | . 1,500
8.73 1,530 i May 17... . ...coiiiniminnnnns 2.47 45
7.10 919l June12.. ... .. .....o..o. 7.70 1,120
4.50 308 || July 16. .. ..o ceeoiiiaaa 3.82 199
6.00 599 || AUZ. 6.vnmnmemeeieananaianns 7.46 1,120

Daily discharge, in second-feet, of Yakima River near Martin, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept.

1,800 9 5 5 24 710 220 | 1,600 434

1,800 9 5 5 26 78 | 1,680 379

1,800 9 5 5 28 553 120 | 1,680 338

1,760 9 571 5] .31 553 167 | 1,680 348

1,760 9 5 5 32 553 167 | 1,440 187

1,760 9 5 5 33 553 167 | 1,180 232

1,720 9 5 5 35 609 167 | 1,220 534

1,720 9 5 5 36 800 167 | 1,430 446

1,680 9 5 5 36 890 167 | 1,840 379

1,640 9 5 5 37 | 1,050 | 186 | 1,840 328

....... 1,640 9 5 6 381,130 | 204 | 1,810 281

....... 1,600 9 5 8 38 | 1,130 204 | 1,840 244

....... 1,600 9 5 1 38 (1,060 | 204 | 1,840 220

....... 1,520 9 5 14 39| 553 | 2041,840 228

....... 1,520 9 5 15 39 553 204 | 1,840 228

....... 1,520 9 40 330 39| 5531 204 11,840 212

276 | 1,520 9 4 451 43 553 204 | 1,800 212

951 | 1,480 9 4 342 45| 553 204 | 1,760 189

1,400 | 1480 8 4] 202 46| 427| 2041680 175

1,440 | 1,400 8 4| 188 46| 427| 204 1,600 165

1,440 | 1,320 7 4 308 46 | 427 204 | 1,520 160

1,440 | 1,200 7 4 683 47 467 204 | 1,440 146

1,440 | 1,020 6 4 7170 109 531 204 | 1,370 143

1,400 890 6 4 553 235 553 204 | 1,260 145

1,400 769 6 4 314 292 531 204 | 1,150 143

1,400 653 6 4 244 292 509 204 | 1,050 135

1,480 500 5 4 98 | 324 383 | 204 | 945 127

1,560 184 5 4 22| 39 509 | 204 817 122

1,680 10 5 23 588 | 237 204 712 114

1,720 9 5 24| 830 221 204 586 107

1,760 9 5 o.... Jd 0 887 |..i....| 47| 508 .......
&

Note.—No flow Oct. § to Nov. 6, Dec, 10-16; water being stored in Keechelus Lake. -

4 . .
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Monthly discharge of Yakima River near Martin, Wash., for year ending Sept. 30, 1918.
. [Drainage area, 55 square miles.]

. Discharge
Observed discharge in Run .
-off in acre-feet. without storage .
second-feet. in second-feet.
. Run-
Month. oftin
Maxi- | Mini Without Per |lnches.
- - ithou

mum. | mum, | Mesn. |Observed. | Stored. storage. Mean. s&unaere
0.23 14.1 | + 4,050 4,060 | 66.0 | 1.20 1.38
741 44,100 —35,900 8,200 | 138 2. 51 2.8
799 49,100 | +43,600 |  92]700 1,510 27.5 31.70
1,270 78,100 | —33,600 44,500 | 724 13.2 15.22
8,07 8 +12,200 12,600 | 227 4.13 4.30
4,58 282 + 9,390 9,670 | 157 2.85 3.29
158 9,400 +16, 000 25,400 | 427 7.76 8.66
153 9,410 | +26,800 | 36,200 | 580 107 12.34
606 36,100 + 240 36,300 | 610 11.1 12.38
214 13, — 2,80 | 10,400 | 169 3.07| 3.54
1,450 89,200 | —76,300 12,900 | 210 3.82| 4.40
237 14,106 | — 9,400 4700 [ 79.0| 1.44 1.61
474 343,000 | —45,800 | 298,000 | 411 7.47 | 10162

YAKIMA RIVER AT CLE ELUM, WASH.

Locarion.—In gec. 27, T. 20 N., R. 15 E., at highway bridge at Cle Elum, Kittitas
" County, just above Roslyn Creek, 3 miles below mouth of Cle Elum River, and
63 miles above Teanaway River.

DRAINAGE AREA.—500 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 24, 1906, to September 30, 1918,

Gaee.—Friez water-stage recorder referred to staff gage on right bank under highway
bridge; installed July 12, 1911; inspected by T. J. Denny. For description of
previous gages see Water-Supply Paper 442.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of gravel and cobblestones; somewhat shift-
ing. Omne channel at all stages. Control at low water formed by broad riffle
about 1,200 feet below gage; at high water by a section of stream bed extending
about one-fourth mile below gage; shifting during high water.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
11.0 feet at 12.30 a. m. December 30 (discharge, 19,900 second-feet); minimum
stage, from recorder, 1.47 feet November 7 (discharge, 286 second-feet).

1906-1918: Maximum stage, measured from high-water marks, 12.5 feet Novem-
ber 14, 1906 (discharge about 25,600 second-feet); minimum stage recorded,
1.11 feet at 6 p. m. September 30, 1915 (discharge, 192 second-feet).

Icr.—Stage-discharge relation not affected by ice during current year.

Drverstons.—None. .

Reguration.—Flow partly regulated by storage and release of water at Keechelus,
Kachess, and Cle Elum reservoirs. Monthly discharge without storage de-
termined from records of stage at reservoirs.

Accuracy.—Stage-discharge relation changing October 1 to December 30; permanent
thereafter. Rating curves fairly well defined prior to December 30; curve for

- remainder of year well defined. Water-stage recorder inspected and staff gage
read twice daily. Operation satisfactory. Daily discharge ascertained by apply-
ing to rating table daily gage height ascertained by inspection of recorder graph;
shifting-control method used October 1 to December 18. Records good for period
October to December; excellent for period January to September.

CooreraTiON,—United States Reclamation Service furnished field data and rating
tables.
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Discharge measurements of Yakima River at Cle Elum, Wash., during the year ending

Sept. 30, 1918.
[Made by F. E. Moxley.]

; Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.ft.
1.99 512 2.80 1,470
2.90 1,110 4.61 3,760
4,75 3,790 5.9 6,430
5.53 5,540 3.07 1,700
2.20 863 3.60 . 2,330

Daily discharge, in second-feet, of Yakima River at Cle Elum, Wash., for the yeor ending

Sept. 30, 1918.

Day. Oct. 1Nov. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
| S 726 417 | 1,060 13,000 | 1,600 691 | 1,600 | 4,290 | 4,480 2,000 | 2,260 | 1,820
2 726 | 388 | 1,020 (11,100 | 1,660 | 665 | 1,600 | 4,580 | 3,840 | 1,760 | 2,450 | 1,760
3 726 | 323 | 903 | 8,950 | 1,600 | 650 | 1,490 | 4,970 | 3,430 | 1,600 | 2,380 | 1,710
4 694 | 306| 8537920 1,550 | 647 | 1,390 | 5,690 | 3,130 | 1,600 | 2,380 | 1,940
5. 627 | 204| 1745|7680 | 1,240 | 629 | 1,340 |5, 3,360 | 1,820 | 2,320 | 1,940
6 614 290 694 | 6,970 894 593 | 1,290 | 5,270 | 3,840 | 2,000 | 2,260 | 2,000
7 632 286 781 | 6,750 863 582 | 1,290 | 4,380 | 4,670 | 2,120 | 2,190 | 2,060
8 546 286 774 | 6,530 841 565 | 1,340 | 3,930 | 5,480 | 2,120 | 2,190 | 2,120
9 526 | 200 710|6,110| 784| 560 |1,440 | 3,510 | 5,900 | 2,260 | 2,380 | 2,000
10.. 546 |. 286 | 6904|5600 | 955 | 554 | 1,600 | 3,060 | 6,320 | 2,380 | 2,580 | 1,940
11 551" 298 706 | 5,270 | 1,240 554 | 2,060 § 2,780 | 6,530 | 2,120 | 2,580 | 1,880
12 687 | 355 | 910|507 | 1,200 | 549 | 2260 | 2,710 | 6,320 | 1,880 | 2,580 | 1,820
13 1,000 | 745 | 1,380 | 5,480 | 1,290 | 532 | 2,260 | 3,060 | 6,320 | 1,760 | 2,580 | 1,760
i 1,180 | 984 2,960 | 5,070 | 1,240 | 527 | 2,060 | 3,510 | 6,110 | 1,710 | 2,520 | 1,710
150 1,180 | 1,140 | 2,470 | 4,970 | 1,170 | 527 | 1,940 | 3,030 | 5,070 | 1,760 | 2,520 | 1,710
16 LU0 1,260 2,900 | 4,870 1,120 | 552 180 3,760 | 4,200 | 2,260 | 2,520 | 1,710
17 1,100 | 1,420 | 4600 | 4,770 | 1,040 | 565 | 2,120 | 3,510 | 3,840 | 2,380 | 2,450 | 1,760
18 1,060 | 1,420 |11,700 | 4,380 | 1,010 | 605 | 1,940 | 3,360 | 3,760 | 2,380 | 2,450 | 1,710
19 1,060 | 1,550 [15,100 | 4,200 | 940 | 623 | 1,820 | 3,130 | 3,430 | 2,380 | 2,380 | 1,710
20.. 11,020 | 1,550 [10,500 | 4,020 | 840 | 653 | 1,940 | 2,850 | 3,200 | 2,320 | 2,260 | 1,660
21 947 | 1,500 | 7,160 | 3,780 | 805 | 697 | 2,450 | 2,640 | 3,130 | 2,060 | 2,320 | 1,660
22 947 871 | 6,010 | 3,760 771 757 | 3,510 | 2,450 ; 3,280 | 1,940 | 2,260 | 1,600
23 903 | 1,200 | 5,700 | 3,500 | 777 | %20 | 4,380 | 2,320 | 3,510 | 2,000 | 2,190 | 1,600
2 903 | 1,460 | 4,930 | 3,030 | 757 | 863 | 4,380 | 2,260 | 3,590 | 1,940 | 2,320 | 1,440
25. 687 | 1,500 | 4,330 | 3,760 737 925 | 4,020 | 2,320 | 3,430 | 1,880 | 2,260 | 1,100
% 614 | 1,460 | 4,050 | 2,780 2,260 | 3,130 | 2,000 | 2,060 | 1,020
27 524 | 1,380 | 5,140 | 2,450 2,080 | 2,850 | 2,060 | 2,000 | 989
28 487 | 1,340 | 9,470 | 2,190 2,190 | 2,580 | 2,000 | 2,000 997
29 446 | 1,260 [16,500 | 1,940 2,640 | 2,320 | 1,940 | 2,190 | 1,290
30 431 | 1,220 17,700 | 1,710 3500 | 2,120 | 2,000 | 1,880 | 1,290
31,0000 a1 |00 12,700 | 1,550 4580 ... 2120 | 1,820 |...0". .
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Monthly discharge of Yakima River at Cle Elum, Wash., for year ending Sept. 30, 1918.

[Drainage area, 500 square miles.]

BERESRBNANEY

N " Discharge
Obser:e%%ncg_sfcég?rge | Run-off in acre-feet. without storage
. in second-feet. Run-
Month. " Joffin
. Per inches.
Maxi- | Mini- Without
mum. | mum Mean. | Observed.| Stored. storage. Mean, s&lﬂa:.e
Qctober............. 1,180 421 763 46,900 {— 25,000 21, 900 356 | 0.712 0.
November 1,550 286 53,700 |— 24, 500 29, 200 491 | .082 1
December 17,700 649 | 5,010 308, 000 |+139, 000 447,000 | 7,270 | 14.5 16.
January... ,000 | 1,550 | 5,170 318,000 |— 34,800 283,000 | 4,610 | 9.22 10.
February.. 1,660 717 | 1,050 58,300 |+ 27,700 86,000 | 1,550 | 3.10 3.
March 1,490 527 735 + 19,600 , 800 | 1,050 | 2.10 2.
4,380 | 1,200 | 2,370 | 141,000 |+ 38,600 | 180,000 | 3,020 | 6.04 6.
5,900 | 2,060 | 3,470 | 213,000 |+ 28,700 | 242,000 | 3,940 | 7.88 9.
6,530 | 2,120 | 4,110 | 245,000 |— 1,250 | 244,000 | 4,100 | 8.20 9.
2,380 | 1, 2,020 | 124,000 |— 47,900 76,100 | 1,240 | 2.48 2.
2,580 | 1,820 | 2,310 | 142,000 [— 99,500 42, 500 691 | 1.38 1
2,120 989 | 1,660 98,800 |— 77,400 21, 400 360 | .720
17,700 286 | 2,480 | 1,790,000 i— 55,800 (,1,740,000 ]‘ 2,400 | 4.80 65.14
]

YAKIMA RIVER AT UMTANUM, WASH.

Liocarion.—In sec. 30, T. 16 N., R. 19 E., at Umtanum, Kittitas County, half a mile
above Umtanum Creek and 10 miles south of Ellensburg.

DRAINAGE AREA.—1,620 square miles (measured on topographic maps and Plate I,
Water-Supply Paper 369).

RECORDS AVAILABLE.—August 25, 1906, to May 20, 1907; August 10, 1997, to Novem-
ber 15, 1915; irrigation seasons, 1916 to September 30, 1918,

G Aee.—Stevens continuous water-stage recorder on right bank 100 feet east of Northern
Pacific Railway section house at Umtanum, installed July 10, 1914; inspected by
Tom Letos and G. F. Sterling. For descriptions of previous gages see Water-
Supply Paper 442.

DiscHARGE MEASUREMENTS.—Made from cable 100 feet above gage or by wading.

CHANNEL AND coNTROL.—Bed composed of rocks and gravel; slightly shifting.
No well-defined control. One channel at all stages.

ExTrEMES oF p1scHARGE.—Maximum stage during year from water-stage recorder,
7.00 feet 9 a. m. to 6 p. m. May 5 (discharge, 7,740 second-feet); minimum
stage recorded, 3.47 feet at noon November 5 (discharge, 493 second-feet).

1906-1918: Maximum stage recorded, 14.2 feet November 15 or 16, 1906 (esti-
mated - from high-water marks; discharge, about 41,000 second-feet); minimum
stage recorded, 2.86 feet at 7 p. m. October 3, 1915 (discharge, 138 second-feet).

Ice.—Record discontinued during winter.

Diversions.—Water diverted above gage for irrigation of about 40,000 acres in
Kittitas Valley.

Recurarion.—Flow partly regulated by storage and release of water at Keechelus,
Kachess, and Cle Elum reservoirs.

Accuracy.—Stage-discharge relation for stages below 6.0 feet changed slightly during
winter. Rating curves well defined. Water-stage recorder inspected, and staff
gage read to hundredths twice daily. Operation of recorder satisfactory. Daily
discharge ascertained by applying to rating table mean daily gage height deter-
mined by inspection of recorder graph. Records excellent.

CooreraTioN.—United States Reclamation Service furnished field data.
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Discharge measurements of Yakima River at Umtanum,
Sept. 30, 1918.

[Made by F. E. Moxley.],

Wash., during the year ending

Gage Dis- Ga, Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.-ft.
L0 A 3.64 640 || July 18. ... .ciiiiiiiiannnnns 4.89 2,210
N 1 R R, 5.55 3,800 || Aug, 8..coiiceiiiiniiiianeas 4,73 1,870
July 8. ..ot 4.55 1,680

of Yakima River at Umtanum, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Apr. { May. | June. | July. | Aug. | Sept.
3,600 | 5,59 | 5,310 | 2,180 | 1,900 | 1,620
3,360 | 5,880 | 4,760 | 1,970 | 1,990 | 1,600
3,030 | 6, 4,230 | 1,660 | 2,150 | 1,550
2,820 | 7,100 | 3,720 | 1,490 | 2,150 | 1,560
2,720 | 7, 3,600 | 1,530 | 2,130 | 1,620
2,610 | 7,100 | 4,230 | 1,700 | 2,040 | 1,660
2,610 { 6,030 | 5030 | 1,820 | 1,970 | 1,680
2720 | 5,450 | 6,030 | 1,900 | 1,940 | 1,820
2,820 | 5310 | 6,640 | 2,010 | 1,970 | 1,840
30250 | 4,490 | 6,940 | 2,240 | 2)180 | 1,790
3,720 | 4,100 | 7,420 } 2,200 | 2,300 | 1,730
4100 | 3,720 | 7,260 | 2,010 | 2,320 | 1,650
4,230 | 8,840 7,100 1,700 | 2,330 | 1,560
3,840 | 4,400 | 7,100| 1,700 | 2,280 | 1,560
3,480 | 5170 | 6,330 | 1,600 | 2,280 | 1,490
3,250 | 5,310 | 5,170 | 1,770 | 2,410 | 1,480
3,140 | 4,900 | 4,490 | 2,040 2,410 | 1,500
3,140 | 4,620 | 4,230 | 2,200 2,390 | 1,520
2020 | 4,360 | 4,100 | 2,200 | 2,300 { 1,480
3,030 | 3,970 | 3,600 | 2,180 | 2,180 | 1,460

720 | 3,480 | 3,480 | 2,060 | 2,110 | 1,450
030 | 3,250 | 3,480 | 1,810 | 2,130 1,450
330 | 3,030 | 3,720 | 1,740 | 2,000 | 1,400
640 | 2,820 | 3,970 | 1,800 | 2,080 [ 1,480
330 | 2,720 | 3,840 | 1,850 | 2,060 | 1,330
2,720 | 3,480 | 1,810 | 1,960 | 1,110
2,510 | 3,250 | 1,840 | 1,770 | 1,060
2,410 | 2,820 | 1,80 1,770 974
2,610 | 2,610 | 1,810 | 1,870 | 1,080

3,480 | 2,370 | 1,760 | 1,770 | 1,210
........ 4,900 |........] 1,790 | 1,660 |-... ...

Monthly discharge of Yakima River at Umtanum, Wash., for the year ending Sept. 30, 1918.

Discharge in second-feet.
. Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

OCODOT. . ..o eeeoeteoeiaiama e e aaanans 1,080 536 805 49,500
601 501 550 14, 400
6,640 2,610 3,910 233,000
7,580 2,410 4,490 276,000
7,420 2,370 4,680 278, 000
2,240 1,490 1,880 116,000
2,410 1,660 2,090 129,000
1,840 974 1,490 88,700
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YAKIMA RIVER NEAR PARKER, WASH.

LocaTron.—In sec. 28, T. 12 N, R. 19 E., below Sunnyside diversion dam, 2 miles
below Union Gap, 1} miles east of Parker, Yakima County, 34 miles northwest of
Wapato, and 11 miles below mouth of Naches River.

DraINAGE AREA.—3,560 square miles (measured on topographic maps and Plate I of
Water-Supply Paper 369).

RECORDS AVAILABLE.—April 25, 1908, to September 30, 1918.

Gage.—Stevens continuous water-stage recorder on left bank about 600 feet below
Sunnyside diversion dam, installed August 17, 1915;inspected by Henry Hanson.
For description of previous gages see Water-Supply Paper 442.

DiscEARGE MEASUREMENTS.—Made from cable 80 feet above gage or by wading.

CHANNEL AND conTrOL.—Bed composed of solid rock, large boulders, and gravel;
somewhat shifting. Control formed by diagonal riffle just below Oregon-Wash-
ington Railroad & Navigation Co.’s bridge and about 250 feet below gage; may
shift slightly during extremely high floods; supports of railway bridge form part
control at high stages.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder
15.0 feet at 1 p. m. December 30 (discharge, 52,900 second-feet); minimum stage
recorded, 1.12 feet at 6 a. m. September 14 (discharge, zero).

1908-1918: Maximum stage recorded above. Minimum discharge recorded,

zero in 1918, October 26, 1911 (gage height —0.65 foot) and August 25, 28, 1915
(gage height, 1.12 feet).

Ior.—Stage-discharge relation not affected by ice.

Drversions.—Water diverted above gage for irrigation of about 250,000 acres.

Reeuration.—Flow partly regulated by diversions, and by storage and release of water
at Keechelus, Kachess, Cle Elum, and Bumping reservoirs.

Accuracy.—Stage-discharge relation changed December 18. Rating curves wel
defined. Water-stage recorder inspected and staff gage read twice daily; opera-
tion of recorder satisfactory. Daily discharge ascertained by applying to rating
table mean daily gage height ascertained by inspection of recorder graph. Rec-
ords excellent.

CooreraTION.—United States Reclamation Service furnished field data and rating
tables.

Discharge measurements of Yakima River near Parker, Wash., during the year ending
Sept. 80, 1918.

Gage Dis- Gage Dis-
Date. Made by— heig%lt. charge. Date. Made by— height. | eharge.
Feet. | Sec.ft. Feet. | Sec.~ft.
Oct. 6 | Moxley and Philpott...| 1.98 70 || May 8 F. E. Moxle% 5.99 5,590
Nov. 12 | Philpott and Moxley...| 3.63 868 Moxley and lair......| 3.73 1,510
Dec. 15 | F. E. Moxley.......... 6.80 | 6,400 || June 28 Moxl K{and Skillin..... 4.29 | 2,290
28 do July oxley...c.onann 1.84 112
29 July u U, T Y SR 3.11 823
Feb. 4 26 {..... do ................. 2.19 247

Apr. 6
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Daily discharge, in second-feet, of Yakima River near Parker, Wash., for the year ending
Sept. 80, 1918,

Day. Oct. { Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
104 | 995 | 1,940 {35,600 | 4,050 | 2,810 | 5,450 | 5,330 | 5,330 | 1,120 | 315 26
128 | 1,010 | 1,700 33,800 | 4,650 | 2,810 | 5,220 | 5,690 | 4,650 | 855 | 507 12
131 | 986 | 1,700 |25,600 | 4,650 | 2,810 | 4,760 | 6,320 | 3,860 | 501 | 684 16

122 | 1,050 | 1,580 {22,600 | 4,650 | 2,810 | 4,440 | 7,740 | 3,320 [ 239 | 519
112 | 1,040 | 1,530 20,600 | 4,870 | 2,650 | 4,240 | 8,360 | 3,500 | 104 | 441 40
66! 995 | 1,480 119,100 | 4,870 | 2,570 | 4,050 | 7,590 | 4,440 98| 373 117
41 [ 951 | 1,390 [19,100 | 4,760 | 2,490 | 4,050 | 6,590 | 6,060 | 174 | 326 76
12| 857 | 1,350 {18,100 | 4,340 | 2,650 | 4,050 | 5,690 | 7,740 | 315 | 295 92
19 874 l,g 16,600 | 4,050 | 2,650 | 4,140 | 5,570 | 8,360 | 331 | 290 186
8| 9421, 14,600 | 4,050 | 2,570 | 4,650 | 4,540 | 9,000 | 810 | 558 174
5| 916 | 1,400 {13,200 | 4,440 | 2,650 | 5,330 | 3,680 | 9,680 | 810 | 545 162
28| 977 | 1,580 [12,400 | 4,440 | 2,650 | 5,690 | 3,320 | 9,340 | 647 | 545 197
16 [ 968 | 1,760 |12,000 | 4,440 | 2,490 | 5,690 | 3,680 | 9,680 | 346 | 552 47
160 | 1,010 | 3,150 [11,600 | 4,240 | 2,330 | 5,220 | 4,980 | 9,680 | 373 | 507 8
639 | 1,410 | 6,040 {10,800 | 4,050 | 2,330 | 4,650 | 6,460 | 8,050 84| 482 148
| 770 | 1,530 | 4,660 {10,000 | 4,050 | 2,330 | 4,240 | 6,060 | 5,940 65 | 545 137
L 778 | 1,700 | 5,330 | 9,340 | 3,860 | 2,490 | 3,770 | 5,330 | 5,100 | 532 | 647 170
18 e, 725 | 1,880 (11,800 | 8,680 | 3,770 | 2,650 | 3,500 | 4,760 | 4,760 | 508 | 654 231
19 ...l 770 | 1,940 (36,800 | 8,360 | 3,500 | 2,730 | 3,240 | 4,340 | 4,340 | 640 | 626 87
20, 801 | 2,000 (33,200 | 8,360 | 3,150 | 2,810 | 3,240 | 3,860 | 3,860 | 692 | 558 272
2l 865 | 2,060 (21,100 | 7,740 | 3,060 | 2,650 | 3,960 | 3,150 | 3,680 | 571 526 248
22 il 865 | 2,060 116,600 | 7,440 | 3,150 | 2,650 | 5,450 | 2,730 | 3,860 | 357 | 558 235
b2 T 899 | 1,640 {16,100 | 7,590 | 3,320 | 3,060 | 6,870 | 2, 3,060 | 200 | 412 267
P SR 848 | 1,700 |13,200 | 8360 | 3,150 | 3,150 | 7,440 | 2, 4,140 | 384| 373 357
b2 T 874 | 1,880 |11,200 (10,000 | 3,150 | 3,500 | 7,010 | 2,010 | 3,770 | 305 | 435 341
O 840 | 2,000 (10,000 | 8,360 | 2,980 | 3,860 | 5,810 | 1,800 | 3,320 | 257 | 406 186
b7 SRS 809 | 2,000 (11,200 | 6,870 | 2,980 | 3,860 | 4,980 | 1,940 | 2,730 | 26| 276 197
2 T 770 | 1,940 (19,600 | 6,320 | 2,810 | 3,680 | 4,540 | 1,650 | 2,170 | 231 197 320
- 718 | 2,000 |34, 400 3,500 | 4,540 | 1,650 | 1,790 | 239 | -214 470
30, 653 | 1,940 .| 3,860 | 4,870 | 2,810 | 1,450 | 159 | 464 495
;1 D 725 |....... 4,870 |....... 4,650 |....... 24| 137 |..... .

Monthly discharge of Yakima River near Parker, Wash., New Reservation, Old Reserva-
tion, and Sunnyside canals, for the year ending Sept. 30, 1918.

Discharge in second-feet. Run-off in acre-feet.
River.
Month. New Old -
o Reser- | Reser- S‘;ﬂﬂy Total
vation | vation River. Total.e
Maxi- | Mini- | ygo- | canal | canal (&’;‘;}) gan.o
mum. | mum. * {(mean). (mean). N
October............ 899 1,150 300 70, 700
November.......... 2, 060 1,450 85, 700 86,
December.......... 50, 100 1, 800 726, 000 726, 000
January............ , 600 3,200 812, 000 812, 000
February........... 4, 870 3,910 217, 000 217, 000
March.." 00 e 4,870 3,020 180, 000 186, 000
ﬁpnl ......... s 7,440 5,970 , 000 355, 000
AF enenennmannanns 8,360 6,640 271, 000 408,

JUne.eeneenannnnn. 9,680 7,620 312, 000 453, 000
JulYeeeenennananans 1,120 2,580 200 159, 000
August_...oLlllD 684 2,470 27,700 152, 000
September..........| 495 1,770 10, 500 105, 000

The year. ....| 50,100 5,150 | 2,980,000 | 3,730,000

e Totals are comgarable with monthly values previously determined for Yakima River at Union Gap,

near Yakima, Was

NorE.—For records of flow of the three canals see pp. 155-160,
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YAKIMA RIVER NEAR PROSSER, WASH.

LocaTioN.—In SE. % sec. 36, T. 9 N., R. 24 E., 1!~ miles northeast of Prosser, Benton
County, and 40 miles above mouth

DRAINAGE AREA.—5,340 square miles (measured on project map of United States
Reclamation Service).

RECORDS AVAILABLE.—June 1 to October 10, 1904; June 8 to December 30, 1905;
February 1 to October 12, 1906; August 4, 1913, to October 31, 1915; irrigation
seasons 1916 to September 30, 1918,

Gaae.—Stevens continuous water-stage recorder on right bank, 1} miles helow Prosser
Falls, installed August 4, 1913; inspected by T. Martinson. June 1, 1904, to
December 30, 1905, chain gage on highway bridge §00 feet below Prosser Falls.
February 1 to October 12, 1906, inclined staff at apprommately same gite as
present gage but at different datum.

DiscHARGE MEASUREMENTS.—Made from cable 1,000 feet above gage or from boat.

CHANNEL AND cONTROL.—Bed composed of rock and large boulders; changes only
during floods. Control formed by broad riffle about 800 feet below gage; perma-
nent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.60 feet at 1 p. m.
June 12 (discharge, 10.000 second-feet); minimum stage recorded, 1.40 feet at
9 a. m. October 12 (discharge, 484 second-feet).

1904-1906 and 1914-1918: Maximum flow measured by floats (not referred to
gage) at 3 p. m. November 17, 1906 (discharge, 62,800 second-feet); maximum
stage occurred at 9 a. m. on same date at stage three-fourths inch above that of
measurement; minimum stage recorded, 2.60 feet August 19, 26, 30, 31, and
September 30, 1906 (discharge, about 40 second-feet).

Ice.—Record discontinued during winter.

Drversions.—Water diverted above gage for irrigation of about 250,000 acres.

ReauraTiON.—Flow partly regulated by diversions and by storage and release of
water of Keechelus, Kachess, Cle Elum, and Bumping reservoirs.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Water-stage recorder inspected once daily; operation satisfactory. Daily dis-
charge ascertained by applying to rating table mean daily gage height determined
by inspection of recorder graph. Records excellent.

CoorerATION.—United States Reclamatlon Service furnished field data and rating
table.

Discharge measurements of Yakima River near Prosser, Wash., dum'né the year ending
Sept. 30, 1918.

Date. Made by— h(giég%ft. ch]:)alrsg-e. Date. Made by— hgiagﬁ. ch]gge.
|
' Feet. | Sec.-ft. Feet. |Sec.-ft.
Nov. 5 ; Phil tt and Moxley.. 2.77 1,460 || June 18 | F. E. Moxley.......... 5.68 5,670
Mar. 29 l . Moxley.......... 5.02 4,38 || July 8 i..... L 1 T 1.99 790
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Daily discharge, in second-feet, of Yakima River near Prosser, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. Apr. | May. | June. | July. | Aug. | Sept.

1. 771 | 5,910 | 5,510 | 4,770 | 2,130 796 863
2. 734 | 6,320 | 5,910 | 5,510 | 1,840 el 850
3. 693 | 5,910 | 6,110 | 4,950 | 1,560 830 796
4, 734 | 5,510 | 6,950 | 4,230 | 1,310 927 753
5. 722 | 5, 8,040 | 3,740 | 1,090 949 746
8,510 | 3,820 942 891 722

8,040 | 4,770 856 877 717

6,950 | 6,320 796 830 699

6,530 | 8,040 771 809 753

6,110 | 8,510 856 803 746

5,130 9,510 | 1,050 765 753

4,500 | 10, 1,170 830 722

4,060 | 9,510 | 1,220 884 728

4,230 | 9,770 | 1,050 920 823

5,710 | 9,770 956 906 843

6,740 | 8,270 836 891 843

6,320 | 6,740 753 913 843

5,710 | 5,710 863 | 1,000 843

5,320 ,320 | 1,050 [ 1,010 850

4,950 | 4,770 | 1,090 | 1,090 891

4,410 | 4,320 | 1,130 | 1,130 898

3,820 | 4,320 1,130| 1,090 898

3,440 | 4,230 | 1,000 | 1,090 884

3,000 | 4,500 956 { 1,050 884

2,820 | 4,500 964 | 1,000 920

2,680 | 4,230 | 1,010 [ 1,010 964

2,620 | 3,660 920 987 1,000

2,620 | 3,230 884 964 920

2,430 | 2,820 836 906 898

2,250 | 2,430 823 877 1,010

3,090 [........ 771 920 |........

Monthly discharge of Yakima River near Prosser, Wash., for the year ending Sept. 30, 1918,

Discharge in second-feet.

Run-off in
Month. acre-feet.

Maximum. | Minimum. | Mean.

1,360 563 934 57,400
7,590 3,80 | 5,460 325,000
8510 © 2,250 4990 307,000

10,000 2430 | 5740 342,000
2,130 753 | 1,050 64,600
1,130 765 927 57,000
1,010 699 835 49,700

KACHESS LAKE NEAR EASTON, WASH,

LocaTion.—In sec. 24, T. 21 N., R. 13 E. (unsurveyed), at outlet of lake, 24 miles -
northwest of Easton, Kittitas County.

DRAINAGE AREA.—63 square miles (measured on topographic maps).

RECORDS AVAILABLE.—September 20, 1905, to September 30, 1918.

Gace.—Stevens continuous water-stage recorder installed in gate tower November .
25, 1915, for use when gates are closed, and staff gage in three sections (datum,
mean sea level); read by I. Pennington and Fred Diener. For description of
present staff gage and former gages see Water-Supply Paper 442.

ExTREMES OF STAGE.—Maximum stage recorded during year, 2,259.96 feet at
7. 30 a. m. June 23 (contents, 229,780 acre-feet); minimum stage recorded, 2,225.03
feet on November 12 (contents, 91,080 acre-feet).

1906-1918: Maximum stage recorded, June 23, 1918; minimum stage recorded, _
2,197.73 feet September 26-27, 1915 (contents, 13,730 acre-feet).
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Sroraee.—Capacity of reservoir at crest of spillway, 221,000 acre-feet (revised deter-
mination). Elevation of gate sill, 2,192.75 feet; and of spillway crest, 2,258.00
feet. Record of storage or release each month used for determining discharge
without storage at gaging station below dam.

Accuracy.—Water-stage recorder in gate tower, used when gates were closed;
referred to staff gage once daily. When gates were open, staff gage read to hun-
dredths twice daily.

CooreraTioN.—Records furnished by United States Reclamation Service.

Daily contenis, in acre- feet of Kachess Lake near Easton, Wash., for the year endmg
Sept. 30, 1918.

Day.| Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
184,420 197,7200 207,280 226,200; 227,630 184, 8001174, 060
185, 180) 207,940; 226,250 227, 580 184, 760(172, 980
185 860| 226, 227,360 184 550171 950
186, 400 226, 740| 227, 090 184, 200170, 140
187,210, 420, 226,290( 227, 140| 183 910, 168 170
188, 060) , 40| 227, 540 183,070,165, 680
188, 400 224, 950| 228, 340 182 020 163 280
188,910 224, 600| 228, 660| 240) 180, 970 160, 900
189,290 224,330 228,610, 180 470 158 580
190, 100 224,240 228, 180 470 156 300
190,950 224,150 228,660 180,470 153,920
191, 720 224,420| 228 340 180 180 151 640
192, 3101 224,950 228, 700 179,880 149, 250
192, 740 225,350, 229, 060 179, 760 146, 950
193,170 225,440/ 229, 060, 179 720)144 540
193, 600 225,310 228, 880 179, 460 142, 040
164, 070 225, 040| 228, 930 179 300 139 470
194, 320 224, 860 228, 930 179 170 137 060
194, 620 224, 690| 228, 179, 010 134, 560

) 224, 690| 228, 930) 178, 760/132, 040
195,"140) 224, 600] 229, 150 178, 550]129, 480
195, > 290} 229, 510 178, 340(126, 910
195, 820| . 200| 229, 178, 170/124, 660
196,250 224,200/ 229, 560 177, 880(123, 700
196, 680 208 670 224,060 229,33 177 670 122 510
197,070 204,110 224,020| 229,150 177, 340|121, 330

224, 150| 228, 97| 177, 130(120, 040
) 600, 228, 7 176,800(117,
295, 130! 228, 175, 880{114, 770
226,160/ 228,610] 187,930 175, 340|112, 700
227,500]. ... .. 174,840|.. ...

EACHESS RIVER NEAR EASTON, WASH,

LocatioNn.—In sec. 3, T. 20 N., R. 13 E., three-fourths mile below Kachess storage
dam, a quarter of a mile above mouth, and 2 miles northwest of Easton, Kittitas
County.

DRrAINAGE AREA.—64 square miles (measured on topographic maps).

Rrecorps AvaiLaBLE.—November 20, 1903, to September 30, 1918.

Gaee.—Stevens continuous water-stage recorder at highway bridge, installed August
15, 1916; inspected by I. Pennington and Fred Diener; original staff gage on
left bank a quarter of a mile below Kachess storage dam was replaced by water-
stage recorder at same site and datum July 22, 1913.

DiscHARGE MEASUREMENTS.—Made from cable 20 feet below site of old gage or by
wading.
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CHANNEL AND coNTROL.—Bed at old station composed of light gravel and sand;
shifting frequently. Control formed by broad riffle 125 feet below gage; shifting.
.High water in Yakima River causes backwater at gage at infrequent intervals.

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
6.38 feet at 8 p. m. September 6 (discharge, 1,290 second-feet). Practically no
flow November 13 to January 2 and January 27 to April 10.

1904-1918: Maximum stage recorded, 8.0 feet at 8.30 a. m. November 16, 1906
(discharge; 1,760' second-feet). Practically no flow when gates in dam are
closed.

Ice.-—Stage-discharge relation not affected by ice during current year.

Diversions.—None.

RecuLaTION.—Flow controlled by storage and release df water in Kachess Lake
reservoir. Monthly discharge, without storage, determined from records of
stage of reservoir.

Accuracy.—Stage-discharge relation affected by backwater from Yakima River
January 2-27, April 16-25, May 27 to June 30, and July 31 to September 4 when
water was being released from Keechelus reservoir and gates were closed at
Kachess reservoir. Rating curve for normal conditions fairly well defined;
backwater curve fairly well defined between 500 and 1,200 second-feet and
poorly defined below. Water-stage recorder inspected once daily; operation
satisfactory. Daily discharge ascertained by applying mean daily gage height
to rating table or, for days of considerable variation in stage, by averaging results
obtained by applying mean gage heights for shorter intervals. Records fair.

CooreraTION.—United States Reclamation Service furnished field data and rating
tables.

Discharge measurements of Kachess River near Easton, Wash., during the year ending Sept.

30, 1918.
[Made by F. E, Moxley.}
Gage Dis- Gage ‘| Dis-
Date. height. | charge. Date. height. | charge.

Feet, Sect. Feet. Secft,

4.31 286 || June1l........... 25,83 922
a5.93 98¢ || July 16... - 5.98 1,140

5.23 641 | Aug. 7. oo, a5.17 577

@ Affected by backwater from Yakima River.

1 Revised from original data,
70965—22—wsPp 482——10
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Daily discharge, in second-feet, of Kachess River near Eﬁston, Wash.; for the year ending
Sept. 30, 1918.

Dec.

Jan, | Apr. | May. | June.

July. | Aug. | Sept.

18| 204 455
00| 217 542
00| 204 745
251 204 910
585 | 308 | 1,000
s10| 566 | 1,29
910 566| 1,170
90| 52| L1170

Lo0| 27| 1170

217 | 1,170

1,060 | 27| 1,20

s
Lilo| 27| 1,20
Lol 27| 1,230
Luo| 204| 1,230
90| 191 1,230
860 | 191 1,280
ol0| 191 1,230
0| 91| 1170
179 a10

1,010 | 167 710
1,060 | 167 710
nio | 167 710
1110] 351 860

Nore.—No flow on days for which no record is given.

Monthly discharge of Kachess River near Easton, Wash., for year ending Sept. 30,‘ 1918.

]Drainage area, 64 square miles.]

. : Discharge
Obsersve%%n((iil_sfcelgtug e 1n Run-off in acre-feet. without storage
' in second-feet. | g\
Month. off in
Per inches.
xz‘ﬁ_ 11211111]11111 Mean. | Observed. | Stored. Z‘a,trl;ggf Mean. square
660 297 | 465 28, 600 —25,400 3,200 52.0 { 0.812 0.94
297 0 61.3 3,650 4 910 4, 560 76.6 | 1.20 1.34
5 0 32 19.7 | 178,500 | 78500 (1,280 | 20,0 | 23006
1,020 0| 633 38,900 +10,800 - 49,700 | 808 12.6 14.53
0 0 0 0 +13,700 13,700 | 247 3.86 4.02
0 0 0 0 + 8,870 8,870 | 144 2.25 2.59
610 0, 107 6,370 +19, 700 26,100 | 439 6.86 7.65
1,060 | 167 | 54 | 33300 |+ 1, 34600 | 563 | 8.80 | 10,14
910 | 260 | 500 "800 | + 1,110| 30,900 | 519 | 811 .05
1,230 109 | 834 51,300 —43, 300 8,000 | 130 2.03 2.34
566 | , 167 | 257 5,800 —10, 500 5,300 86.2 1 1.35 1.56
1,290 455 1,050 62, 500 —62,100 400 6.7 .105 .12
The year......| 1,200 0| 31z | 270,000 | —6,320 | 264,000 | 365 | 5.70| 77.34
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CLE ELUM LAEKE NEAR ROSLYN, WASH.

LocaTioNn.—In sec. 10, T. 20 N., R. 14 E., at outlet of lake, 4 miles northwest of
Roslyn, ‘Kittitas County, and 74 miles northwest of Cle Elum.

DRAINAGE AREA.—202 square miles'(measured on topographic maps).

REcorDs aAvarLaBLE.—May 4 to June 9, 1906; October 1, 1906, to September 30, 1918.

Gaae.—Water-stage recorder installed November 8, 1916; inspected by J. G. Giddings.
Vertical staff on left abutment of temporary crib dam, installed June 17, 1907;
zero at elevation of gate sills, 2,122.75 feet. Considerable fall between lake and
dam for stages below 5.0 feet; auxiliary gages at same datum about 200 feet above
dam, installed October, 1907, and July 16, 1915, used to obtain true elevation
of lake at low stages.

EXTREMES oF STAGE.—Maximum stage during year from water-stage recorder,
19.10 feet at 6 a. m. December 30 (contents, 43,180 acre-feet); minimum stage
recorded, 3.40 feet October 26 (contents, 7,090 acre-feet). .

1907-1918: Maximum stage recorded same as above; minimum stage estimated
at 1.15 feet August 31, 1906 (contents, 2,380 acre-feet). .

StoraaE.—Capacity of reservoir at crest of spillway (gage height, 11.3 feet), 24,100
acre-feet. Storage or release each month used for determining discharge without-
storage for gaging station below dam.

CooreraTION.—Records furnished by United States Reclamation Service.

Daily contents, in acre-feet, of Cle Elum Lake near Roslyn, Wash., for the year ending
Sept. 30, 1918.

Day.[ Oct. | Nov. Dec Jan Feb. Mar Apr. | May. | June. | July. | Aug. | Sept
36,040 | 22,760 | 25,300 | 26,890 | 29, 880 | 29,780 | 27,170 | 25,760 | 14,940
33,760 | 21,620 | 25,260 | 26, 840 29,020 | 27,360 | 25,830 | 13,920
31,560 | 21,120 | 25,280 | 26,660 | 30,810 | 28,360 | 27,240 | 25,880 | 13,100
30,880 | 20,510 | 25,300 | 26,540 | 31,340 | 28,150 | 27,080 | 25,740 | 12,400
30,550 | 20,900 | 25,300 | 26,730 | 31,320 | 28,550 | 26,960 | 25,710 | 11,700
29,920 | 21,980 | 25,260 | 26,780 | 30,620 400 | 26,870 | 25,530 | 11,230
29,540 | 22,870 | 25,210 | 26,800 | 29,850 | 30,690 | 26,840 | 25,620 | 10,620
28,810 | 23,650 | 25,210 | 26,820 | 29,280 | 31,320 | 26,820 | 25,510 | 10,210

28, 24,330 | 25,240 | 26,960 | 28,850 | 31, 26,840 | 25,580 | 9,
27,870 | 25,330 | 25,240 | 27,380 | 28,430 | 31,780 | 26,980 | 25,710 | 9,560
27,610 | 25,810 | 25,240 | 27,780 | 28,120 | 31,780 | 27,010 | 25,900 | 9,320
7 26,060 | 25,240 | 28,080 | 28,310 | 31,370 | 26,820 | 25,900 | 9,010
27,240 | 26,080 | 25,170 | 28,080 | 28,810 | 31,660 | 26,610 | 25,780 | 8,860
27,010 | 26,060 | 25,120 | 27,890 | 29, 31,760 | 26,450 | 25,600 | 8,670
26,820 | 25,990 | 25,100 | 27,700 | 29,680 | 30,690 | 26,450 | 25,600 | 8,560
26,680 | 25,880 | 25,140 | 27,380 | 29,500 | 29,680 | 26,570 | 25,600 | 8,400
, 26,570 | 25,830 | 25,210 | 27,150 | 20,090 | 29,380 | 26,680 | 25,550 | 8,310
1 13,440 26,340 | 25,760 | 25,210 | 26,870 | 28,880 | 29,330 | 26,840 | 25,490 | 8,310
19...| 8,990 | 13,660 | 37,300 | 26,040 | 25,670 | 25,210 | 26,840 | 28,500 | 29,120 | 26,840 | 25,490 | 8,230
20...| 8,560 | 13,830 | 33,000 | 25,600 | 25,580 | 25,240 | 27,120 | 28,240 | 28,900 | 26,710 | 25,420 | 8,020
21...| 7,930 | 14,090 | 30,470 | 25,030 | 25,530 | 25,300 | 27,910 | 27,870 | 28,930 | 26,540 | 25,170 | 7,890
222001 7,720 | 14,680 | 20,350 | 24,330 | 25,530 | 25,440 | 29)090 | 27,560 | 20)120 | 26,310 | 24,690 | 7,780
2321 7,510 | 15,480 | 29,120 | 23,830 | 25,510 | 25,530 | 29,660 | 27,450 | 29,350 | 26,200 | 24,080 | 7,660
24...| 7,370 | 16,060 | 28,620 | 24,170 | 25,490 | 25,690 | 29,920 | 27,400 | 29,300 | 26,170 | 23,140 | 7,550
25...] 7,230 | 16,450 | 27,800 | 24,350 | 25,440 | 25,810 | 29,680 | 27,360 | 28,970 | 26,100 | 22,220 | 7,510
26...1 7,000 | 16,880 | 27,640 | 24,350 | 25,440 | 25,990 | 29,260 | 27,200 | 28,620 | 26,040 | 21,320 | 7,490
27...| 7,350 | 17,200 | 28,970 | 24,350 | 25,400 | 26,080 | 28,970 | 27,190 | 28,360 | 25,970 | 20, 7,470
28...| 7,610 | 17,630 | 33,000 | 24,100 | 25,370 | 26,130 | 28,930 | 27,400°| 28,080 | 25,920 | 18,720 | 7,340
29...1 7,720 | 18,060 | 39,200 | 24,240 |........ 26,150 | 29,210 | 28,080 | 27,730 | 25,880 | 17,180 | 7,260
30...| 8,040 | 18,610 | 40,730 | 24,040 |........ 26,380 | 29,610 | 29,210 | 27,590 | 25,810 | 15,440 | 7,190
31...| 8140 |........ 35,590 | 23,560 |.....-.. 26,750 |.ven-... 30,190 |...n-..- 25,760 | 13,060 |...... .
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CLE ELUM RIVER NEAR ROSLYN, WASH.

Locarron.—In sec. 10, T. 20 N., R. 14 E., below temporary crib dam at putlet of Cle
Elum Lake, 4 miles northwest of Roslyn, Kittitas County, and 74 miles northwest
of Cle Elum.

DRAINAGE AREA.—202 square miles (measured on topographic maps).

REcorps avamaBre.—October 10, 1903, to September 30, 1918.

Gaee.—Stevens continuous water-stage recorder on left bank 800 feet below temporary
crib dam, installed October 14, 1913; inspected by J. G. Giddings. For descrip-
tion of previous gages see Water-Supply Paper 442,

DIscHARGE MEASUREMENTS.—Made from cable about 350 feet below gage 'or by
wading.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders; shifting at
high water. No well-defined control. One channel at all stages.

ExTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder,
13.42 feet, 11 p. m. December 29 to 1 a. m, December 30 (discharge, 14,800 second-
feet); minimum stage recorded, 0.29 foot at 2 p. m. October 31 (discharge, 12
second-feet).

1904-1918: Maximum stage recorded, 14.05 feet at 2 p. m. November 15, 1906
(discharge, 18,700 second-feet); minimum stage recorded, zero at 6 p. m. Septem-
ber 28, 1914 (discharge practically zero).

Ice. ——Stage-dlscharge relation not seriously affected by ice.

DiversioNs.—None.

ReeuraTioN.—Flow partly controlled by storage and release of water at Cle Elum
Lake reservoir. Monthly discharge without storage determined from records
of stage at reservoir.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined up to
4,500 second-feet. Water-stage recorder inspected twice daily. Daily discharge
ascertained by applying to rating table mean daily gage height determined
from inspection of recorder graph or for days of considerable variation in stage
by averaging results obtained by applying mean gage heights for shorter intervals.
Records excellent except for extremely high water.

CoorErATION ~United States Reclamation Service made current-meter measure-
ments and computed discharge,

Discharge measurements of Cle Elum River near Roslyn, Wash., during the year ending
Sept. 30, 1918.

[Made by F. E. Moxley.]

Ga, Dis- G Dis-
Date. heigﬁ. _charge. Date. hem charge.
Feet. Sec.ft
3.30 026
6.60 4,030
2.91 771
2.22 439
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Daily discharge, in second-feet, of Cle Elum River near Roslyn, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. -
268 17 76 | 8,140 940 322 | 1,030 | 2,680 | 2,680 | 1,250 518 874
271 20 83 | 6,230 | 1,000 309 | 1,000 | 2,780 | 2,170 | 1,220 | 522 770
268 26 79| 4,350 | 970 | 319 | "940| 3,080 { 1,840 | 1,170 | 518 720
224 44 64 | 3,520 910 322 880 | 3,520 | 1,680 | 1,120 495 632
131 79 + 55 | 3,300 518 322 822 | 3,520 | 1,880 | 1,060 457 554
119 74 79 | 2,880 126 | 319 793 2,980 | 2,390 | 1,040 | 417 509
184 51 375 | 2,680 147 291 793 [ 2,580 | 3,190 988 405 449
142 69 | 560 | 2,260 173 | 297 822 | 2,300 | 3,520 988 | 401 424
160 8 | 559 | 1,960 | 173 | 297 2,040 | 3,630 | 1,010 | 401 308
193 98 |° 573 | 1,800 | 319 | 201 | 1,060 | 1,800 | 3,990 | 1,070 | 444 380
164 114 545 | 1,520 | 482 | 294! 1,290 1,680 | 3,990 | 1,060 | 504 355

*128 550 | 1,400 622 294 | 1,480 | 1,720 | 3,630 982 536 338
487 139 569 | 1,290 | 632 | 282 1,440 | 2,000 | 3,870 509 325
541 161 607 | 1,180 607 265 | 1,360 | 2,350 | 3,990 810 457 313
522 173 746 | 1,090 588 256 | 1,250 | 2,530 | 3,190 781 431 297
478 | 173 1,640 | 1,000 | 554 | 282 1,000 | 2,390 | 2,580 | 845 | 428 201
432 112 | 2,390 910 513 285 970 | 2,210 | 2,350 910 428 288
390 83 (7,230 | 880 | 478 | 288 | 010 |2,040| 2,300 946| 405 277
355 87 | 9,420 932 456 291 880 | 1,880 | 2,170 952 390
335 69 | 5,670 880 428 | 306 | 1,000 | 1,720 | 2,040 8924 420 262
310 76 | 3,410 990 325 | 1,400 | 1,520 | 2,080 822 588 254
274 041268 | 830 365 12,040 | 1,320 | 27210 | 753 1 583 245
254 92 12,350 | 764 420 | 2,440 | 1,250 | 2,350 | 699 | 684 237
248 76 | 1,960 793 448 | 2,580 | 1,250 | 2,300 667 822
245 61 | 1,560 880 491 | 2,440 | 1,180 | 2,120 637 822 229
147 621,360 | 880 588 | 2,210 | 1,150 | 1,920 | 607 | 822 218
59 81 | 2,210 880 627 | 2,040 | 1,120 | 1,800 573 874 208
33 73| 5,300 | 851 647 | 2,040 | 1,180 | 1,640 | 550 | 928 206
14 70 (11,700 880 667 | 2,170 | 1,560 | 1,400 531 934 206
13 67 111,900 851 ', 764 | 2,440 | 2,260 ; 1,320 513 940 208
12 |....... 7,680 822 | 940 |......: 2,780‘ ...... .| 513 922 ...

Monthly discharge of Cle Elum River near Roslyn, Wash., for year ending Sept. 30, 1918.

[Drainage area, 202 square miles.]

. . Discharge
Obsersve%%n%l_sf%lé:rge n Run-off in acre-feet. without st%rage
. in second-feet.
econd-feet Run-
Month. . off in
Maxi . With Pper |inches.
mﬁﬁ_ mhmumn. Mean. Observgd. Stored. st:)ragg.t Mean. sgtjllfe
12 | 242 14,900 | — 3,710 11,200 182 1 0.901 1.04
17 1 5,060 | 10,500 15, 600 262 | 1.30 1.45
55 |2, 710 167,000 | +17,000 | 184,000 | 2,990 | 14.8 17.06
764 (1,860 114,000 | —12,000 | 102,000 | 1,660 | 8.22 9.48
126 | 487 27,000 | + 1,810 28, 800 519 | 2.57 2.68
394 24,200 | + 1,380 25,600 416 2.06 2.38
793 |1,420 84,500 | + 2,860 87,400 | 1,470 | 7.28 8.12
1,120 (2,080 128,000 | + 580 | 120,000 | 2,100 | 10.4 11.99
1,320 (2,540 151,000 | — 2,600 | 148,000 | 2,490 | 12.3 13.72
513 [ 866 ,200 | — 1,830 1400 4.14 4.77
390 | 581 35,700 | —12;700 23, 000 374 | 1.8 2.13
206 | 365 21,700 | — 5,870 15, 800 266 | 1.32 1.47
The year......| 11,900 12 11,140 826,000 | — 4,660 | 821,000 | 1,130 | 5.59 76.29

NACHES RIVER BELOW TIETON RIVER, NEAR NACHES, WASH,

Locarion.—In sec. 35, T. 15 N, %.16 E., 600 feet below Tieton River, 500 feet above -
intake of Wapatox power canal, and 5 miles northwest of Naches, Yakima
County.

DRAINAGE AREA.—942 square miles (measured on topographic maps and drainage
map published in Water-Supply Paper 369).
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RECORDS AVAILABLE.—August 4 to October 28, 1905; March 16, 1909, to October 31,
1912; May 10 to September 30, 1915; April 13, 1916, to September 30, 1918.

GacE.—Stevens continuous water-stage recorder on left bank, referred to same datum
as previous gage; installed December 7, 1916; inspected by N. E. Wray, David
Rasmusson, A. C. Saunders, and Paul Mitchel. Previous gages as follows:
August 4 to October 28, 1905, vertical staff nailed to stump on left bank at
nearly same site as present gage but at different datum; March 16, 1909, to
December 7, 1916, inclined and vertical staff gage on left bank in two sections
8 feet above cable; April 3, 1916, vertical staff installed to supplement inclined
and vertical sections.

DisCHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND CcONTROL.—Bed of stream composed of small boulders and gravel;
shifts at extremely high water. Control at riffle, 200 feef downstream, shifting
during high water. One channel except at extremely high stages when a small
overflow channel at right bank carries water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.7 feet at 4 a. m.
December 30 (discharge, 16,800 second-feet); minimum stage recorded, 1.62 feet
at 5 p. m. November 20, and 1.67 feet September 23 (discharge, 202 second-feet).

1905, 1909-1918: Maximum stage recorded, 8.9 feet at 8 a. m. November 24,
1909 (discharge, 18,800 second-feet); minimum stage same asabove.

Ice.—Stage-discharge relation not affected by ice during current year.

Diversions.—Above all important diversions except Selah Valley and Tieton canals.

Recuration.—Flow partly controlled by storage and release of water at Bumping
Lake. See record for Bumping Lake and table of monthly discharge for Bump-
ing River near Nile, Wagh.

Accuracy.—Stage-discharge relation changed December 29 and June 10: possibly
affected during periods of low stage by backwater from wing dam extended across
the river for the purpose of regulating head on Wapatox canal intake. No defi-
nite information on effect of backwater, but probably slight. Rating curves well
defined below 8,000 second-feet; extended above. Water-stage recorder in oper-
ation October 1 to December 1, December 14 to February 12, April 2 to September
9, and September 20 to 30, and inspected three times daily during these periods.
Staff gage read three times daily at other times. Gage-height record fairly relia-
ble. Daily discharge ascertained by applying mean daily gage height to rating
table. Records good except for periods of extreme low and high water, for which
they are fair.

CoorERATION.—Maintained by United States Reclamation Service in cooperation
with Pacific Power & Light Co. TUnited States Reclamation Service made dis-
charge measurements and computed discharge.

Discharge measurements of Naches River below Ttieton River, near Naches, Wash., during
the year ending Sept. 30, 1918.

Date. Made by— poage dgi?g'e' Date. Made by— oage

Oct. 3| Philpott and Moxley...
Nov. 3| F. E, Moxley.. .
Dec. 21 ds

Feb. 12

@ Stage-discharge relation aflected by backwater from temporary dam below'heading of Wapatox canal.
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Daily discharge, in second-feet, of Naches River below Tieton River, near Naches, Wash.,
Jor the year ending Sept. 30, 1918.

Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept.
377 [14,100 | 1,750 | 1,240 | 2,010 | 2,850 [ 3,040 | 1,380 { 663 | 339
midw b Lm bia toa e ia) B s
323 | 7,550 | 1,900 | 1,200 | 1,700 | 3,820 | 2,350 | 1,040 | 465 | 308
304 | 6,870 | 2,010 | 1,160 | 1,650 | 3,970 | 2,590 | 1,000 | 446 | 308
308 | 5,850 | 1,900 | 1,080 | 1,650 | 3,670 | 3,320 | 970 | 516 | 312
2711 6,020 | 1,850 | 1,080 | 1,650 | 3,300 | 4,120 | 903 | 511| 327
e EEIEEREER
289 | 4,120 | 1,800 | 1,200 | 2200 | 2)660 | 5,370 | 1,040{ 537 | 331
308 | 8,820 | 1,850 | 1,200 | 2,470 | 2,410 | 4,960 | 935 | 548| 318
451 | 30820 | 1,750 | 1,200 | 2,530 | 2,350 | 4,640 | 838 | 496 | 327
1,78 | 3,39 | a0 | Lolo | 2330 | 0m | 4060 | os | 74| 364
1,780 | 3,040 | 1,500 | 1,010 | 2,010 | 3,320 { 3,700 | 716 | 635| 348
1,580 | 2,780 { 1,550 | 1,040 | 1,900 | 3,250 | 2,960 | 870 | 640| 316
2,060 | 2,590 | 1,500 | 1,040 | 1,750 | 2,980 | 2,960 ] 870 | 629 | 300
9,800 | 2,720 | 1,460 | 1,120 | 1,700 | 2,850 | 2,820 | 838 | 620| 282
12,000 | 2,530 | 1,410 | 1,120 | 1,700 | 2,660 | 2,560 | 782 | 620| 271
6,400 | 2200 | 1,280 | 1,120 | 1,850 | 2,470 | 2,490 | 745 | 607 | 247
4,802,200 | 1,360 | 1,120 | 2,350 { 2,180 | 2,6201 7101 408 | 237
5640 | 2120 | 1,550 | 1,280 | 3,180 | 2,010 | 2,800 | 716, 38 | 230
250 | 5130 | 0| 1o | 3360 | Do | 20| 65 40| 2
3,400 | 2,290 | 1,240 | 1,900 | 3,320 | 1,800 | 2,240 542
206 | 244 3,100 | 2,120 | 1,280 | 1,550 | 2,850 | 1,700 | 1,950 | 602 | 418| 247
304 | 304 | 5,640 | 2,060 | 1,240 | 1,410 | 2,660 | 1,650 | 1,890 | 511 | 460 | 271
300 | 296 (10,100 | 2010 | 1,200 | 1,320 | 2)530 | 1,550 | 1,680 | 456 | 456 | 360
278 | 304 |15,600 | 1,960 1,410 | 2)500 | 1,600 | 1,530 | 432 @ 451 | 369
271 | 343 |15,400 | 1,800 |. 2850 | 2,120 | 1,380 | 506 465 | 35
267 |.......[12,000 | 1,460 |-.-227| 2,080 [.. ... 2,980 |....... 521! 386 |.......

Monthly discharge of Naches River below Tieton River, near Naches, Wash., for the year
ending Sept. 30, 1918

Discharge in second-feet.
Run-off in
Month. acre-feet.
' Maximum. | Minimum. | Mean.
(8752 75) /7] N 413 234 302 18, 600
November. . 460 20. 297 17, 700
15,600 271 4,050 249,000 -
14,100 1,460 4,000 251,000
2,010 1,200 1,610 ) 400
2, 060 1,010 1,260 ,
3,460 1,650 2,260 134, 000
3,970 1,550 2,640 162, 000
5,370 1,380 3,140 187,000
1,340 432 804 49, 400
675 386 519 31,900
............................................. 369 202 300 17,900
......................................... 15,600 202 1,780 1,290, 000

BUMPING LAKE NEAR NILE, WASH.

LocarioN.—Atstorage dam at outlet of Bumping Lake, 12 miles above American River
and 19 miles west of Nile, Yakima County.

DraINAGE AREA.—68 square miles (measured on topographic maps).

REecorDs avamasLe.—April 27 to November 22, 1909; November 3, 1910, to Septem-
ber 30, 1918.

Gaae.—Vertical staff on face of gate tower; read by J. H. Nelson, Datum, mean
sea level. Prior to November 3, 1910, vertical staff on north shore of lake, one-
fourth mile above outlet, at different datum.
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EXTREMES OF STAGE.—Maximum stage recorded during year, 3,429.75 feet at 4
p. m. December 29 (contents, 38,740 acre-feet); minimum stage recorded, 3,392.30
feet October 20-23, and October 28 to November 2 (contents, 2,090 acre-feet).

1911-1918: Maximum stage recorded December 29, 1917; minimum stage
recorded, 3,391 feet February 12-15, 1916 (contents, 1,260 acre-feet).

StorAGE.—Capacity of reservoir at crest of spillway, 33,700 acre-feet. Elevation
of gate sill, 3,389 feet, and of spillway crest, 3,426 feet. Storage or release each

_ month used for determining discharge without storage for gaging station below:
dam,

Accuracy.—Gage read to hundredths twice daily. Storage computed by Umteci
States Reclamation Service.

CooreraTION.—Records furnished by United States Reclamation Service.

Daily contents, in acre-, feet of Bumping Lake near Nile, Wash., for the year ending Sept.
80, 1918.

. 1
Day. | Oct. | Nov. | Dec Jan Feb. | Mar. | Apr. | May. June,’ July. | Aug. | Sept.

2,090 | 5,840 | 37,850 | 31,970 | 21,200 | 13,670 | 31,140 | 37, 55&\36900 31,520 | 12,440
2,090 | 5,950 | 36,760 | 31,340 | 20,750 | 14,070 | 32,390 | 37,470 | 36,830 | 31,080 | 11,970
2,380 | 6,000 | 36,020 | 30,700 | 20,130 | 14,440 | 33,730 | 37,410 | 36,760 | 30,580 | 11,550
2,940 | 6,230 | 35,750 | 30,120 | 19,550 | 14,710 | 35,350 37 280 | 36,760 | 30,200 11 030.
31360 | 6,320 | 35,490 | 29,830 | 15,900 | 15,040 | 36,900 | 37,330 | 36,680 | 20,860 | 10,540,
3,500 | 6,400 | 35,320 | 29,770 | 18,690 | 15,410 | 37,170 | 37,600 | 36,630 | 29,340 | 10,160.
3,650 | 6,510 | 35,530 29,650 18,360 | 15,720 | 37,170 37 880 | 36,560 | 28,750 | 9,690.
3,730 | 6,650 | 35,260 | 29,500 | 17,650 | 16,080 | 37,170 | 38,050 ; 36,490 | 28,180 | 9,180
3,790 | 6,750 | 35,000 | 29,250 | 16,980 | 16,540 | 37,140 | 38 om 36,420 | 27,580 | 8,650,
3,840 | 6,810 | 34,730 | 29,100 | 16,370 | 16,980 | 37,030 38260 36,450 | 27,010 | 8,120
3,000 | 6,800 | 34,620 | 28,890 | 15,740 | 17,670 | 36,900 | 38,050 | 36,360 | 26,450 | 7,680
3,970 | 7,020 28,640 | 15,110 | 18,240 | 36,960 A 36,290 | 25,920 | 7,200
4,110 | 7,330 | 34,430 14,760 | 18,750 | 37,030 | 37,990 | 36,120 | 25,360 | 6,

4,190 | 7,900 28,160 | 14,390 | 19,160 | 37,140 | 37, 35,010 | 24,620 | 6,030
4,310 | 8,680 | 34,070 | 27,840 | 13,980 | 19,580 | 37,170 | 37,600 | 35,710 | 23,620 | 5,510
4,370 | 9,610 | 33,970 | 27,550 | 13,530 | 20,030 | 37,100 | 37,440 | 35,650 | 22,680 | 4

4,440 | 11,220 | 33,970 | 27,320 | 13,140 | 20,450 | 37,100 | 37,440 | 35, 21,980 | 4,490,
,490 | 1 " 27,010 | 12,700 | 20,880 | 37,030 | 37,440 | 35,250 | 20,980 | 4,100,
4, 21,140 | 34,030 12,270 | 21,280 ,960 | 37,370 | 35,050 | 19,940 | 3,770

22

4,870 | 26,300 | 33,860 | 24,700 | 11,580 | 23,170 | 36,900 | 37,440 | 34,320 | 18,480 | 3,110
27,820 | 33,770 | 23,850 | 11,300 | 24, 36,790 | 37,440 | 34,060 | 18,260 | 2,910,
5,130 | 28,520 | 33,770 | 23,420 | 11,110 | 24, 900 | 36, 37,300 | 33,840 | 17,770 | 2,740
5,210 | 29,030 | 33,600 | 22,980 | 11,010 | 25,940 | 36,760 | 37,300 | 33,600 | 17,280 | 2,590,
5,280 | 20,460 | 33,450 | 22,530 | 11,340 | 26,800 | 36,760 | 37,240 | 33,510 | 16,660 | 2,420,
5,350 | 31,270 | 33,380 11,760 | 27,550 | 36,760 | 37,170 | 33,340 | 15,940 | 2,360,
5,490 | 34,820 | 33,220 | 21,630 | 12,140 | 28,450 | 36,790 | 37,100 | 33,150 | 15,200 | 2,300,
,630 | 38, ;040 ... ... 2,460 | 29,300 | 37, 37,030 | 32,930 | 14,360 | 2,250
1 38,120 | 32,830 |-....... 12,870 | 30,170 | 37, 510 | 36, 32] 13, 2,220
....... 37,100 | 32,570 |..201021 13)220 ... ....| 37,640 |........| 32,100 | 12,870 |.......,

BUMPING RIVER NEAR NILE, WASH.

LocatroN.—A quarter of a mile below spillway of Bumping Lake dam, half a mile
below outlet conduit through storage dam, 11} miles above American R1ver and
19 miles west of Nile, Yakima County.

DRAINAGE AREA.—68 square miles (measured on topographic maps).

RECORDS AVAILABLE.—June 13 to July 31, 1906; April 27, 1909, to September 30, 1918.

GaGE.—Stevens continuous water-stage recorder on left bank one-fourth mile below
spillway of storage dam, installed June 17, 1913; inspected by J. H. Nelson.
For description of previous gages see Water-Supply Paper 442,

DiscEARGE MEASUREMENTS.—Made from cable about 40 feet below gage.or by wading.
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CHANNEL AND cONTROL.—Bed composed of large angular rocks and gravel; shifts at.
extremely high water. Riffle control 60 feet below gage; shifting during high
water. Stage of zero flow, about gage hejght 0.6 foot. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.33 feet at 5 p. m..
December 29 (discharge, 5,180 second-feet); minimum stage recorded, 0.96 foot.
at 6 p.. m. November 14 (discharge, 1.6 second-feet).

1906 and 1909-1918: Maximum stage same as above; practically no flow when
- gates in outlet conduit are closed.

Ice.—Stage-discharge relation not affected by ice.

Diversions.—None.

RecurLation.—Flow partly controlled by storage and release of water at Bumping-
Lake reservoir. Monthly discharge without storage determined from records of
stage at reservoir.

Accuracy.—Stage-discharge relation changed at high water of December 29. Curves:
used before and after change well defined below 1,500 second-feet. Daily dis-
charge ascertained by applying mean daily gage-height to rating table; or, for-
days of considerable variation in stage, by averaging results obtained by applying
mean gage heights for shorter intervals. Records good below 100 second-feet and
excellent above.

CoorErATION.—Gage-height record furnished by United States Reclamation Service..

No discharge measurements were made during the year.

Daily discharge, in second-feet, of Bumping River near Nile, Wash., for the year endmg-
Sept. 30, 1918.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
121 47 2.2| 1,840 518 356 11 24 628 394 389 295
107) 27 1.9/ 1,920 512| 352 11 25| 530 365 335 291

96, 3.2 1.9 1,560 512 352 11 28 560 348 291 295

89 2.2 1.9 1,400 506| 352 12 33| 6221 322 276 287-
86, 2.0 1.8 1,240 395| 348 11 322 698 303 331 284 -
80 2.0 1.8l 1,200 3351 348 12 692 970| 287 380 306 .
78 2.0 1.8 1,200 331 380 12 679 1,200 276 389 327

76 2.0] 1.8 1,080 327| 461 13| 628 1,280 273] 380, 314

73] 1.9 L7 873 3271 461 16 566 1,240 269 380 314

72 1.8 L7 724 327| 455 17 495! 1,360 269 375 310

70| 1. 8] 1,9 634 322| 434 17 429 1,320| - 269 375 327

68 L7 2.4 597 3221 380 17 429 1,280 266 365 322,
67 L7 7.0 524 322 291 17 501| 1,400 263 478 335

66, 1.6 12 495 318 284 17 622 1,240 260 584 331

60| 1.6 6.4 434 314 276 16 634, 970 260 572 310

55 L6 10 394 314| 276 16 584 825 260 566 280

52| L7 18 375 314/ 273 16 560 818 256 572 253

52 L7 49 403 310 14 512 764 253 572 223

52 1.8 44 384 269 15 466 738] 256/ | 560 196

51 1.8 140 365 412 269 16 413 731 256 378 166

51 1.7] 322 348 518 269 18] 370 798 253 284 144

49 1.7 335 3391 578| 269 21 356 832 256 314 127

49, 1.8 335 331 461} 269 21 352 825 256 37 107

49 1.8 339 331 356| 273 24 343 731 237

49 1.8 348 331 356 139 24 335 666 204 361 81

49 1.8 356 327 356 9.4 24 327 591 204 380 73.
48] 1.8/ 356 327 356 8.2 24 310 548 204 370 66

47, 2.0|1,280 327| , 356 8.2 24 213 495! 204 408 62-
45 2.0}4,520 327 hennen 9,0 24 306 439 276! 413 58

45 2.4/2,920 327..n-ued 10 24 603 413 314 356 55

45|.ue.un. 2, 400 424)....... 11 [....... 653]......4 343 287} cacnea.
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Monthly discharge of Bumping River near Nile, Wash., for year ending Sept. 30, 1918.

[Drainage arpa,'ﬁs square miles.]

Observed discharge in | : Discharge
. Run-off in acre-feet. without storage
second-feet. . in second-feet, R
Month. off i
Mazi | Ming Without Per inches.
Xi- ini- ithou
mum, | mum, | Mesn. | Observed. | Stored. storage. Mean. sg;l;iage
45 64.4 3,960 | — 790 3,170 51.6 | 0.759 0.88
16| 4.23 2 | + 3,650 3,900 5| .963 1.07
1.7 | 46 27,400 | +31,400 | 58,800 | 956 | 14.1 16,26
327 | 690 42,400 | — 4,530 | 37,000 | 616 9.06 10.44
306 381 21,200 | —10,900 10,300 | 185 2.72 2.83
8.2 | 263 16,200 | — 8,410 7,790 | 127 1.87 2.16
11 17.2 1,020 | +17,000 18,000 | 302 | 4.44 4.95
24 | 413 ;400 | + 7,470 | 32,900 | 535 | 7.87 9.07
413 850 50,600 | ~ 49,000 | 839 12.3 - 13.72
204 273 16,800 | — 4,860 11,900 | 194 2.85 3.29
276 402 24,700 | —19,200 5,500 80.4 1.31 1.5
55 | 221 13,200 | —10,600 2,600 | 43.7 | .643 72
1.6 {336 . 243,000 | — 660 243,000 | 335 4.93 66. 90

TIETON RIVER AT HEADWORKS OF TIETON CANAL, NEAR NACHES, WASH.

Location.—In sec. 30, T. 14 N, R. 15 E. (unsurveyed), below intake of Tieton canal,
15 miles above mouth, and 16 miles southwest of Naches, Yakima County.

DRAINAGE AREA.—240 square miles (measured on topographic maps).

RECORDS AVAILABLE,—April 17 to September 17, 1906 (fragmentary gage-height
record); July 5, 1907, to September 30, 1918.

GaGE.—Friez water-stage recorder on right bank about 1,000 feet below intake of
Tieton canal; inspected by employees of United States Reclamation Service.
For description of previous gages see Water-Supply Paper 442.

DiscHARGE MEASUREMENTS.-—Made from cable about 500 feet below gage or by
wading. :

CHANNEL AND CONTROL.—Bed composed of gravel and boulders; shifts slightly at
high water; gradient steep. No well-defined control. One channel at all stages

EXTREMES OF DISCHARGE.—Maximum stage during year from water-stage recorder-
4.97 feet at 6.30 p. m. June 13 (discharge, 1,720 second-feet); minimum stage
recorded 1.68 feet at 10 a. m. August 28 (discharge, 8 second-feet).

1907-1918: Maximum stage recorded 7.15 feet at 4 a. m. November 24, 1909
(discharge about 5,400 second-feet); minimum stage same as above.

IceE.—Record discontinued during winter.

Drversrons.—Tieton canal has diverted water above the gage since 1910. Diversions
through canal added to mean monthly flow to determine natural monthly dis-
charge. .

Reacuration.—Flow slightly regulated by storage and release of water at Clear Creek
reservoir about 15 miles above gage. Purpose of regulation to obviate diurnal
fluctuation during irrigation season.

Accuracy.—Stage-discharge relation for low water changed slightly during winter;
permanent during period of records. Rating curve well defined. Water-stage
recorder inspected twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent.

CooperAaTION.—United States Reclamation Service furnished field data.
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Discharge measurements of Tieton River at headworks of Tieton canal near Naches, Wash.,
during the year ending Sept. 30, 1918.

Date. | Madeby— o, | Date. Madeby— | nanfl | cnare.
Sec.-ft.
Nov. 6 222 || Jan. 26
Apr. 498 || July 29
25 701 || Aug. 12
Jan. 4 496

Daily dzscharye in second-, feet of Tieton River at headworks of Tieton canal, near Naches
h., for the year ending Sept. 30, 1918.

Day. | Apr. | May. | June. | July. | Aug. | Scpt. | Day. | Apr. | May. | June. | July. | Aug.’| Sept.
504 598 592 455 211 40 || 16..... 628 675 825 375 24 28
477 675 527 439 194 350 17.....] 645 642 893 352 26 33
439 825 471 399 1 134 26 (| 18.....] 661 604 842 366 20 28
439 978 | . 493 380 72 221 19.....| 678 550 769 343 38 35
450 850 630 380 85 36 1j20..... 695 471 793 26 53
455 675 825 334 67 38| 21..... 711 380 910 267 18 62
455 610 | 1,060 280 67 13 22..... 728 357 986 251 43 79
455 568 | 1,360 326 64 36 11 23.....1 744 352 893 165 60 89
493 510 | 1,260 334 74 34024 ... 761 334 -~ 116 44 131
550 477 | 1,620 | 357 81 3001 25.....1 675| 309 703 142 14 131
556 419 | 1,460 339 74 311 26..... 598 300 598 221 34 194
562 434 | 1,410 288 50 14 (127..... 544 271 656 126 25 240
579 550 | 1,620 259 43 14 |1 28..... 510 267 527 104 13 317
595 745 | 1,460 201 29 48 129.....] 533 371 477 91 29 313
612 745 995 240 22 26 || 30.....| 539 550 444 104 36

[27 SR . 675 |....... 136 37 eneenn

NoTE.—No gage-height record Apr. 13-23; discharge interpolated.

Monthly discharge of Tieton River at headworks of Tieton canal, Naches, Wash., for the

year ending Sept. 30, 1918.

Discharge in second-feet.

Run-off in
Month. acre-feet.
Maximum. | Minimum. | Mean.

April..oo i 761 439 576 34,300
) A, 978 267 541 33,300
Jone............... 1,620 444 897 53,400
July.. ...l 455 91 213 16,800
August............... 211 13 55.9 3,440
September. ....ou ittt reicee e 317 13 82.7 4,920
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Combined monthly discharge of Tieton River and canal af headworks of Tieton canal,
near Naches, Wash., for the year ending Sept. 30, 1918,

[Drainage area, 240 square miles.]

Discharge in second-feet. Combined run-off.
Combined.
Month.
River Canal
(mean). | (mean). | proi Mini. . Per Inches. xf.cre-{eet. ,
ean. | square
mum. mum. mile.
576 553 844 439 631 2.63 2.93 37,500
541 208 1,280 572 839 3.50 4.04 51,600
897 304 1,920 752 1,200 5.00 5. 58 71, 400
273 306 762 398 579 2.41 2.78 35,800
55.9 208 518 284 354 1.48 1.71 21,800
82.7 235 370 272 318 1.32 1.47 18, 900

TIETON CANAL NEAR NACHES, WASH.

Location.—In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below "'pana,l intake and 16
miles southwest of Naches, Yakima County.

Recorps AvVAILABLE.—Irrigation seasons 1910 to September 30, 1918.

Gaae.—Float gage installed in stilling well about 500 feet below canal intake; read
by H. E. Andrus.

DISCHARGE MEASUREMENTS. ———Made from gaging bridge 30 feet below gage or by
wading.

CHANNEL AND CONTROL.—Earth section merging into concrete-lined section 1,000
feet below gage.

EXTREMES OF DISCHARGE.—Irrigation seasons 1910-1918: Maximum stage recorded
4.78 feet June 9, 1918 (discharge, 310 second-feet); no flow reported during non-
irrigating season.

_Accuracy.—Stage-discharge relation permanent. Rating curve well defined. Gage
read to hundredths twice daily. Daily discharge ascertained by applying mean
daily gage height to rating table. Records excellent.

CooPerATION.—United States Reclamation Service made current-meter measure-
ments and computed daily discharge.

Canal diverts water from right bank of Tieton River in sec. 30, T. 14N, R. 15 E.
Water is used for irrigation.

Discharge measurements of Tieton canal near Naches, Wash., during the year ending
Sept. 80, 1918,

- Gage | Dis- Gage | Dis-

Date. Made by height. | charge. | Date- Made by— height. | charge.
Feet. | Sec.-ft. Feet. | Sec.ft.
Apr. 25 2.98 157 )| July 22 | F. E. Moxley 4.74 206
ay 9 4.66 298 || Aug. 12 Blair and Mox]ey 4,68 296
June 4 4,70 304 F. E. Moxley... 4.59 298
26 4.75 309 29 ..... [+ 1 T ceees] 460 289

July 22 4.74 310
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" Daily discharge, in second-feet, of Tieton canal near Naches, Wash., for the year ending
. Sept. 30, 1918.

Day. Nov. | Mar. l

Aug. | Sept.
307 294
306 294
307 296
307 293
307 293
307 295
304 289
304 292
299 294
302 292
298 288
300 294
241 291
290 293
301 287

Monthly discharge of Tieton canal near Naches, Wash., for the year ending Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-foet.
Maximum. | Minimum.| Mean.
100 0 44,1 2,620
89 0 20.1 1,240
258 0 55.3 3, 290
305 258 298 18, 300
308 299 | 304 18, 100
310 289 308 18, 800
307 241 208 18, 300
296 0 235 14, 000
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NORTH FORK OF AHTANUM CREEK NEAR TAMPICO, WASH.

Locarion.—In NW., § sec. 2, T. 12 N., R. 15 E., at Prior ranch, 100 feet below Nasty
Creek and 34 miles northwest of Tampico, Yakima County.

DrAINAGE AREA.—69 square miles (measured on topographic maps).

RECORDS AVAILABLE.—August 26, 1907, to September 30, 1918.

GagE.—Stevens eight-day water-stage recorder on left bank, about 300 feet south-
east of ranch house, installed April 14, 1918; inspected by F. B. Hill. Previous
gages as follows: August 26, 1907, to April 1, 1913, and August 20, 1915, to Sep-
tember 5, 1916, vertical staff at same site and datum as present gage; April 2,
1913, to August 19, 1915, and September 6, 1916, to September 30, 1917, Stevens
continuous water-stage recorder at same site and datum.

DiscHARGE MEASUREMENTS.—Made from gaging bridge 40 feet below gage or by
wading.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Concrete controk
50 feet below gage installed in November, 1915, slightly shifting. Stage of zero
flow at time of construction of control, gage height 1.45 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.13 feet at 9 p. m..
June 10 (discharge, 275 second-feet); minimum stage recorded, 1.76 feet during
. October {discharge, 17 second-feet); actual minimum probably occurred in the
" winter period of no record.

1907-1918: Maximum sta.ge recorded, 4.60 feet at 9 a. m. June 18, 1916 (dis-
charge, 728 second-feet); minimum stage recorded 1 60 feet at noon November 12,
1916 (discharge, 7 second-feet).

Ice.—Stage-discharge relation seriously affected by ice. Record discontinued during
winter.

DiveErsions.—Station is above all diversions.

REGULATION.—None. )

Accuracy.—Stage-discharge relation changed during winter by wearing down of
concrete control. Rating curves well defined. Staff gage read to hundredths
four times during October. Record April to September from water-stage re-
corder not entirely satisfactory. Daily discharge ascertained by applying to
rating table mean daily gage height determined from inspection of recorder graph.
Discharge interpolated for days when recorder did not operate. Records good
except during June, for which they are fair.

Discharge measurements of North Fork of Ahtanum Creck near Tampico, Wash., during
the year ending Sept. 30, 1918.

Date. Made by— hotent. | chacse, || Date- Made by— e |
Feet Secft. Feet See. ft.

Dec. 16 | T. R. Newell........... 2.00 | 36.5|| Aug. 10 | T. G. Bedford.......... 1.87
Apr. 14 |..... Ao 2.46 | 101 | Sept. 6| R.Skillin.............. 1.76 . 3




Daily discharge, in second-feet, of North Fork of Ahtanum Creek near Tampico,

YAKIMA RIVER BASIN.

Jor the year ending Sept. 30, 1918.

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
1 20 179 171 56 28 21
2. 192 151 55 .28 21
3 216 148 51 27 20
4 238 163 48 27 19
5 208 187 47 27 19
6 184 208 45 19 19
7 176 226 43 26 19
8 163 243 41 2% 19
- P IO 156 243 39 28 19
144 | 263 39 2% 18
144 243 38 2 18
153 223 37 25 18
166 203 36 24 19
198 183 36 24 22
198 163 35 25 20
184 153 44 26 20
179 146 34 25 19
166 141 31 25 19
141 132 32 24 19
139 124 33 24 19
127 116 34 2 18
127 108 36 M 18
122 102 39 22 18
117 92 35 22 18
112 84 32 2 19
110 78 31 21 18
108 720 31 21 18
112 69 31 21 18
141 63 29 21 18
192 62 28 20 18
182 |........ 27 20 | eoa....

Norte.—No gage-height record November to April 13. Recorder not operating, discharge interpolated,
May 23, 24, 31, June 7, 11-14, 19-21, July 19, 20.

Monthly discharge of North Fork of Ahtanum Creek near Tampico, Wash., for the year

ending Sept. 30, 1918.

[Drainage area, 69 square miles.]

Discharge in second-feet. Run-off.
Month. Per
Maximum. | Minimum. | Mean. sqlgiare Inches. | Acre-feet.

mile
April 14-30. . .eeeniniiiiiiiiil. 176 84 131 1.90 1.20 4,420
BY cecee e 238 108 160 2.32 2.68 9, 840
June............ 263 62 152 2.20 2.46 9,040
July..ooo.ooooooL 56 27 37.8 . 548 .63 | 2,320
August.......... 28 19 24.1 . 349 .40 1,480
September........................ 22 18 18.9 274 .31 1,120
Theperiod........cooiioiiiemenaniiiiimmae i erree el 7.68 28, 200
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SOUTH FORK OF AHTANUM CREEK AT CONRAD RANCH, NEAR TAMPICO, WASH.

Location.~—In W. } sec.. 23, T. 12 N., R. 15 E., at Conrad ranch, 2} miles above
) mouth of North Fork, and 24 miles southwest of Tampico, Yakima County.

DRAINAGE AREA.—26 square miles (measured on topographic maps and Plate I,
Water-Supply Paper 369).

REecorps avatnasre.—March 15, 1915, to September 30, 1918.

Gaee.—Vertical staff on left bank about 75 feet from ranch house; read by Mrs
W. B. Conrad. Gage datum raised 1.00 foot on August 9, 1918.

DiscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of gravel and sand; somewhat shlftmg
Concrete control 7 feet downstream from gage; slightly shifting. Stage of zero
flow, according to levels run August 9, 1918, gage height +-0.05 feet (new datum).

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.95 feet May 15
(discharge, 50 second-feet); minimum stage proba.bly occurred during the winter
when record was discontinued.

1915-1918: Maximum stage recorded, 3.10 feet June 19, 1916 (discharge, 216
second-feet); minimum stage recorded, 0.60 foot September 25-26, 1915 (dis-
charge, 4.3 second-feet).

Icor.—Stage-discharge relation seriously affected by ice; record d1scont1nued during
winter.

Drversions.—Small ditch diverting above gage supplies water to Conrad’s hop fields.

" Recuration.—None.
Accuracy.—Stage-discharge relation changed slightly on October 25 by trees blown
into creek by high wind; changed again during winter by wearing down of con-
. crete control. Rating curves used for October well defined. Curve used April
13 to September 30, fairly well defined; gage read to hundredths twice daily.
Daily discharge ascertained by applying mean daily gage height to rating table.
Records good,

Discharge measurements of South Fork of Ahtanum River at Conrad ranch, near Tampico,
Wash., during the year ending Sept. 80, 1918.

Date. Made by— ke | i, || Date. Made by— ke | s,

Feet. | Sec.ft. Feet. | Sec.ft.

Dec. 16 | T. R. Newell........... 1.68 1i.4 || Aug. 9| T. G. Bedford.......... al.54 9.9

Apr. 164..... (60, D 1.72 27.1| Sept. 6 | R.Skillin.............. .50 7.5
May 4/|..... 16 194 49.0

@ Gage height, 0.54 foot, referred to new datum.
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V4
Dazty discharge, in secondsfeet, of South Fork of Ahtanum Creek at Conrad ranch, near
Tampico, Wash., for the year ending Sept. 50, 1918.

DOID QOIRN WD WO oIt M ee -

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.

41 43 14.3 9.0 7.

43 41 14.3 11.4 6.

461 39 14.3 9.0 8.

50 37 14.3 9.0 7.

46 39 127 8.5 6,

43 43 12,7 8.0 - 8

41| 45 12.0 8.5 7.

44 47 12,71 - 80 8.

41 # 12.0 9.6 7

2 37 47 11. 4 10.2 1.

7.2 37 45 11.4 9.6 T

7.2 39 41 114 9.6 7.

7.2 30 39 10.8 9.6 k8

7.2 46 37 10. 9.0 1.

7.2 50 33 10, 10.2 8.

7.2 47 31 L 12,7 8.5 8.

7.2 45 30 10.8 9.6 [:%

7.6 42| 20 9.6 0.6 8,

7.6 41 27 9.8 9.0 6.

7.6 40 26 9.0 9.0 6.

7.6 39 23 9.0 8.5, [}

7.2 37| R 10.2 &5 8.

7.2 37| 2 20 7.5] 5

7.2 37 20 12.0 7.5 5.

7.0 37| 20 1.4 7.1 5.

6.8 - 37| 2 10.8 6.8 5.

6.8 | 35| 180 10.2 7.5 5.

6.8 37|, 1.0 10.2 7.1 5

7.2 8| 161 10.2 6.8 5.

7.6 41 16.1 10.2 7.1 5.
80 |.veunnen T3 PO 9.0 6.81...c.ian

Monthly discharge of S’outh Fork oj Ahtanum, Creek at Conrad ranch, néar Tampico,
h., for the year ending Sept. 30, 1918.

Discharge in second-feet.
. Run-off in

Month, . . acre-feet.,

. . Maximum. | Minimoum. | Mean. R
8014 6.8 72.8 ug
36 20 20.3 1,050
50 35 AL2 2,830
49 18.1 32.0 1,900
20 9.0 1.6 13
1.4 6.8 858 528
7.5 &6 6.54 389

NEW RESERVATION CANAL AT PARKER, WASH.

‘Locarion.—In sec. 20, T. 12 N., R. 19 E., about a mile below intake of canal, three-
fourths mile northwest of Parker Ya]nma. County, and 5§ miles northwes& 9f
Wapato: .-

RECORDS AVALABLE: -—Imgu«non weasons 1904 to September 30, 1918,

Gace.—Vertical st at highway bridge a guatter of a mile below intake, mstaned
before opening ¢f irrigatipn season in 1917; read by G.'M. Baugher, Gages previ-,
ously used: as fellpws: Prior to April 1, 1911, gage about a mile below intake;
April 1, 1911, te. Aprxlw 1016, about three-fourths mile below intake; April 26
to October 14, 1918, at highway bridge about a mile below intake.

DISCHARGE MBASUREMENTS.—Made from highway bridge.

" 'CHANNEL AND goNTROL.—Bad composed of gravel and small stones; permanent: duri.bg
irfigation season. Chatihiel ab fimes obstructed by aquatic plants.

T0065-—22—wap 482——11
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ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 5.88 feet July 2 to
6 (discharge, 1,010 second-feet). No flow reported during nonirrigation season.
1904-1918: Maximum stage recorded July 2 to 6, 1918, No flow reported dur-

ing nonirrigation seasons.

Accuracy.—Stage-discharge relation permanent during each season. Rating curves
well defined. Gage read to hundredths twice daily. Daily discharge ascer-
tained by applying mean daily gage heights to rating table. Records excellent.

CoorrraTION.—Gage-height record and discharge measurements furnished by United
States Reclamation Service and United States Office of Indian Affairs.

Canal diverts water from right bank of Yakima Riverin sec. 20, T.12N., R. 18 E.,
about 2 miles above intake of Old Reservation canal. - Wateris used forirrigation.

Discharge measuremenis of New Reservation canal at Parker, Wash., during the year ending
Sept. 80, 1918.

'

Date. Made by— hﬁm' ch];);iri:e. Date. Made by— hgm- ch]s)\rL;
Feet, | Sec.ft. Sec.ft.
Oct. 2.77 | 193 | May 853
3.11 225 872
3.05 217 946
Apr, .42 39.5 || June
1.20 130
1.31 140 July
2.04 212
2,60 48
3.20 374 Aug.
3.84 524
4.32 634
4.37 653 Sept.
May 5.22 840 1
do. ... 5.30 863
13 | Moxley and Skillin.....| 5.37 854

Daily discharge, in second-feet, of New Reservation canal ai Parker, Wash., for the year
ending Sept. 80, 1918.

Day. "Oct. | Apr. | May. | June. | July. | Aug. éept.
786 | 984 | 9s7| 633 730
%05 | 94| 1,000 633 706
8% | 960| 1,010| 633 681

- 856 | 980{ L010| 609 657
esl| os7| Lol0| 633|. e
830! 90| 1,000 633 667
856 | 987| os7| eos| . 705
856 960| o8| 609| ~ 708
858 | 90| 87| 633 708
86| 960 980| 657 681
856 834| 93| el 681
ss2| 90s| 30| 681 681
Baz| 934| 88| 681 681
121 960| 80| 705 857
10| 0| -so| 75] 600
e57| ®4! 0| 135 585
882 | 34| 05| 755 562
s08| 960! 705| 755 530
0| o80| 6| 785| 405
86| o87| 63| 75| 4m
856 | 414| 657 es1| am

- g2l C080| 6s7| 57| am
%8 @41 e8| T o 4F
98| o08| es1| 7 414
98| 83| iea1| 755 306
pos | 90| es| 75|
Dol Wal | m|
WL Wl




YAKIMA RIVER BASIN, o 157

Monthly discharge of New Reservation canal at Parker, Wash., for the year ending
Sept. 30, 1918.

Discharge in second-feet.
Run-off in
Month. acre-fest
Maximum, | Minpimum. | Mean.
226 188 210 5,830
730 19 350 14,600
934 110 |, 803 49,400
987 474 939 55, 900
1,010 633 813 50,000
609 603 42, 600
730 2 535 381, 800

OLD RESERVATION CANAL AT PAREER, WASH.

LocArioNn.—In sec. 28, T. 12 N., R. 19 E., 300 feet below intake, 500 feet above con-
trolling waste of first lateral, 1 mile east of Parker, Yakima County, and 3} miles
northwest of Wapato.

REcorps AvainaBLE.—Irrigation seasons 1904 to September 30, 1918.

Gace.—Vertical staff on left side about 10 feet upstream from private farm bridge;

" read by H. B. Ealy. - Prior to June 23, 1908, vertical staff on downstream end of

" right retaining walt of Northern Pacific Railway bridge, about half a mile below
site of present gage and at different datum.

DIsCHARGE MEASURE](ENTS —Made from gaging bridge at gage.

CHANNEL AND CoNTROL.—Bed of old slough. Velocities high. No obstruction from
growth of aquatic plants. * Fairly permanent for each irrigation season.

ExTrREMES OF BIscHARGE.—Maximum stage recorded during year, 6.05 feet June 8
(discharge, 350 second-feet). No flow reported during nonirrigation season.

1904-1918: Maximum stage recorded on June 8, 1918. No flow reported during
nonirrigating seasons.

Accuracy.—Stage-discharge relation permanent during each season. Rating curves
well defined. Gage read to hundredths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Records excellent.

CooPERATION.—Field data furnished by United States Reclamation Service and
United States Office of Indian Affairs,

Canal diverts water from right bank of Yakima River in sec. 28, T. 12 N., R. 19 E.,
about half a mile above intake of Sunnyside canal. Water is used for url.ga&wn.

Mrge measurements of Old Rvssmatwn canal at Parker, Wash., during Hle year md
. “ing Sept. 80, 1918.

7

Date. Madeby— |88 | ive. | Date. Madoby— ;RS .
Feet, | Sec.ft. Feel. | Secft.
2.30 79 June 19 5.40
2,20 . 84 28 4.71 239
2.32 80 July 10 4.41 202
1.82 32.7 . 411 161
3.88 166 25 4.05 168
5.35 303 Aug. 5 4.20 174
5.85 326 12 4.22 179
5,85 340 20 3.48 130
5.18 268 Sept. 10 3.82 131
1.10 3.3 28 2.97 94
5.98 37
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Daily discharge, in second-feet, of Old Reservation canal at Parker, Wash., for the yetr
ending Sept. 30, 1918.

Day. Oct. | Apr. | May. | June. | July. | Aug. ' Bept. -
290 340 182 166 123
200 340 206 182 123
300 310 174 190 1
310 290 174 182
330 200 151 183 138
310 151 174 g;
310 340 158 188
290 350 166 158 137
300 350 166 166 137
280 340 206 166 137
. 270 350 206 174 137
280 350 190 182 130
280 350 166 182 1
330 340 213 182 1
340 30 151 182
350 310 151 182 187
310 | 300 182| .190
300 300 190 100 b
270 290 100 Mol -, 116
270 20| 00| 189 128
i‘g . %g 70 182 166 109
) 270 174 7 ,
251 251 279 1861 - 166
251 | 242 280 182 151 13
280 23] 8| 168 15
20| 2331 15| 86| 51| ef
2m 233 242 166 BE 87
20 .3 224 158 137 g
20 3 208 181 123 |+
280 215 198 188 1874 6%
P 330 |........ 151 130 foonaennn.

Monthly discharge of Old Reservation canal at Parker, Wash., far the the year mdwr
Sept 30, 1918.

Dis:hwgemsecond-iest.
Month. Run-off in
. Manmum. Mmimum. Mea.n .
N . CLt - . R § IR B P

¢ I R R T
350 9| ‘280 | 17, )
215 151 174 10,700 s
190 123 168 10,300 .
137 62 113 8, 720°
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SUNNYSIDE CANAL REAR PARKER, WASH. -

Location.—In sec. 28, T. 12 N., R. 19 E., 800 feet below intake, li mlles ew Gf
Parker, and 3} miles northwest of Wapato, Yakima County.
RECORDS AVAIRABLE.~Jrrigation seasons 1904 to Septmeber 30, 1918.
Gage.—Lietz water-stage récorder on right side; installed April 20, 1909, and referred
‘to vertical-staff gage installed April 6, 1908; inspected daily by employee of
United Stafes Reclamation Service. Prior to April 8, 1908, vertical staff on left
gide about "200 feé¥ above site of present gage and ‘st different datum. An in-
clined ‘staff, installed April 6, 1907, at about same site as present gage, was m
" .use during 1907, but gage heights were referred to datum of original gage: .
})IsanRGE uEABUREMENTS.—Madg from gaging bridge 30 feet below gage, - - -
CHANNEL AND cONTROL.—Bed “composed of gravel; fairly permanent. Operation
of flashboard at drop No. 1 makes control changeable.
Ex'mxmxs or PifonaRee.—Maximum mean daily discharge during f,he year, 1, 240
‘second-feet on J u]y 7; no flow reported during nqnirrigating seagon.
1904-1918: Maximum medn daily discharge, 1,270 second—feet on July 21, 1917
' No flow reported during nonirrigating seasons. :
) Accvmwy -Stage—dmcharge relation changed during Jume and July. Ratmg (:urves
¥ well 'defined. Water-stage recorder ‘inspected daily; operation satisfactory,
;. Daily discharge aacertamed, by applying mean daily gagp height to rating table,
7 chifting- -coftrol method mt for peraods of change. Usscharge me&surementa

" made frequently. . .Recordslexcallent.’
@borzm'rmu ~Uhnited States eclamatmn Service made current-meter measures
5 ments and eomputed discharge. .

& Cana.l dlvem water'from left hank of Yakima River in sec. 28, T.12N, R. 19 E ,
about halfa mtls below: mtako of Old Reservation canal. Water is used for mlgatlom.

chharye measurements of Stmnywi‘eg canalomar Parker, Wask durmg the year mdmg
‘ ept. 30, 1918. L

RIS SR S #1

Gage Dis- Gage | Dis-
Date. Made by— heigfn. charge. Date. Made by— he&it. charge.
§ Fead. .| Sec. fi. Feet. | Sec.~fi.
Oct. 12| G.D.Hall..convenn..o. 8/54 1 570 || June 8| O, W. Lindgren... 5.18 1,130
20|..... do ...| 38.40 3 8 | Lindgren and Han 5.16 1,120
29 | Hall and Edwards ] 3 18 | 0. W, Lindgr 521 | . 1,140
Mar. 27 | O. W. Lindgren.... . 285 2 ... 40, . vaeeann .5.43 1. 1,190
*P‘ﬁ gi ]?i Hall _ﬂ; 238 1| July %g ~go g% {,‘%
Aps. ng 19 oaae- 0. .
el - 1oamt e 30 |22 dos " 534 | Lide
20 | O. W. Lindgren. . Auvg. 8 |.....do.. 554 LAY
29 (... do q 1,110 19 do.. g.so oL
May ‘10 wgrm L1 20 [..... do. 241 1
2 1,110 1| Sept. 9|..... do. ... 4.95
23 . 2 1,110 19 Lindgren and James. ..| 470 906
g O.W Lindgren . i,?gg 30 | B. G.JameS.c...ae..... 4.28 762
28 | C.E. Edwards 1,140 .
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Daily digtharge, in second-feet, of Sunnyside canal near Parker, Wash., for the year ending
Sept. 30, 1918.

Day. Oct. | Nov. | Mar,

Apr. | May. | June.

b
&
2
®

&,
it
8
1 et i ot

SIS

A
88
g e

5888

=

gEuzl B3488 J8ERE 3383% 8323% 3382

PSS e e

8 BEEE

1ol

1,100
1,100

1,100
1,000
1,090
1,100
1,090
1,090 |....... .

Monthly discharge of Sunnyside canal near Parker, Wash., for the year ending Sept. 80, 1918.

Discharge in second-feet.
Run-off in
Month. acre-feet.
Maximum, | Minimum. | Mean.
October....... tesrvesavesioanas P PPN 693 375 562 34,600
835 188 262 5,900
1,120 356 749 44, 600
1,200 1,110 1,160 71,300
1,200 1,120 1,140 L 800
1,240 1,130 1,100 , 200
1,200 1,000 1,160 71,300
1,090 762 46 56, 300
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RESERVATION DRAIN AT ALFALFA, WASH.

Location.—In sec. 23, T. 10 N.,.R. 21 E., at highway bridge a quarter of a mile south-
east of Alfalfs, Yakima County, about 2 miles above mouth of drain.

Recorps AvaiLasre.—December 5, 1912, to September 30, 1918; miscellaneous meas-
urements 1911 and 1912.

Gaae.—Vertical staff on right bank under highway bridge; read by Miss Nellie Ide.

Discrarar MEASUREMENTS.—Made from footbridge 1,000 feet below gage.

CHANNEL AND coNTROL.—Bed composed of gravel; shifting. No well-defined con-
trol.

EXTREMES OF DISCHARGE.—Maximum stage during year, 8.2 feet on January 2, from
high-water mark (distharge, estimated 1,500 second-feet); minimum stage re-
corded, 2.92 feet October 16 and 17 (discharge, 214 second-feet).

1913-1918: Maximum stage same a3 above; minimum stage recorded, 1.8 feet.
July 3, August 12, 16-31, September 1-14, 19, 1915 (discharge, 145 second-feet).

Ice.—Ice does not form at this station.

Diversions.—None.

Recuramion.—None.

Accuracy.—Stage-discharge relation changed several times during the year. Five
rating curves, all parallel to a standard curve developed in previous years, and
shifting-control method were used. Curves well defined below 500 second-feet.
Gage read to quarter-tenths once daily. Daily discharge ascertained by applying
daily gage height to rating table. Records excellent gxcept for the high water
early in Janusry; daily discharge December 31 to January 2 is rough estimate
only.

COOPERATION. «—Most of discharge measurements made by United States Office of
Indian Affairs.

Reservation drain carries the return water from irrigation by the reservation canals
and the underflow of Toppenish Valley. During the low-water period pmctlcally
the whole flow of Toppenish Creek is carried into this channel by seepage.

v

Discharge measurements of Reservation drain at Alfolfa, Wash., during the year ending
Sept. 30, 1918.

Date. Made by— ,hfiagif’t. clPu'rZe. Date. Made by~ hgﬁ%. ch]gir;ea
Feet. | Sec.ft. Feet. | ec.f1.
ol 2™ iRl o
3.06 243 3.48 %8
3.10 251 || June 1 3.40 266
3.16 283 3.68 204
3.13 257 3.61 318
3.91 275 3.76 348
3.23 279 3.57 308
3.24 280 3.50 291
3.35 279 || July 3.35 258
3.2 288 3.42 274
3.75 388 || Aug g isg %
3.85 284 3.56 302
3.21 237 3.5 306
3.16 225 3.81 366
3.18 236 seot. g.g %
ept. X
3.29 247 3.67 330
3.21 240 R
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Daily discharge, in second-feet, of Reservation drain at Al fai fa, Wash., for the year ending
Sept. 30, 1918.

- vk
Day. | Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May. June.} July.| Aug. | Sept.
25| 255 209|1,200| 277| 25| 255| 2% 26 20| 277 gg
266 | 255 598 | 277 234| 255 % 2;9 266 ?1’9} : %
255| 266 27| 51| 27| 244 266| 234 209| 266 209| - 299
255 | 266 | 27| 504| 27| 24| 266 2841 27| 266| 277 299
2551 92661 .277| 480 277| 234( 25| 244 % 266 277 299
234 [ 255| 27| 434| 200 234] 24| 27 32| 209 % " 299
234| 255! 277| 389 200| 234 255) 206 322 32| 2061 200
244 55 | 277 209 | 2343 2551 27t 322 332 277 322
234 ggg 271\ 367| 299 234 (. 255| 206| 8%2| 322| 209|.. 299
234 27| 67| 209 24| 27| 255] 3w| 32| 200 gg
234 255| 277 3t | 200| 234| 277 285| '3k} Q00| 209 )
214 | 286 | 299 | 344 | 322 234 2551 266 344 277 27| ' 399
214| 266! 299| 367 | 322| <23¢( 255 277 344 277! 209l 3|
234 | 277 299| 344| 209| 234| 234 277 | 344| 206 3227 '3%22
277 | 209 . 34| 290| 2M 277 34| 277} 32W} o 3%
244 277 457| 34| 209| 234 234| 209| 32| /6| 344 3@
24| 217 412 32| 277| 234| 234§ 209 299. 368 . 322
255 ] 27| amo| 3| %66 | 234 2141 290 209 ﬁg % © 322
255 | 277 | ae7| 32| 26| a4 22¢ (- 27v| a;;| 255 | 3874 @ 322
255 | 277 367| 322 266| 234 234| 277| 322| 266| 367| 344
265 | 297 322 277 244 244 7| 322 266| 367[ 367
255 ‘3441 av2| 986 244 551 27| 32l arr| 367 344
255 | 277| s22| 32| 266| 255 234 avz| a2 2m7| 367 344
244 | 277| 344 209| 266 255| 234 258| 299 .277| 344| gﬁ
244| 277 367 200 . - 255 | - 2900 277 | 44|’
2551 27T 504 299 1. c 2441 322] 266 32|, 32
255 |....... 11,000 | 299 244 |....... Gerrl 322 i.......

Nore.—Water over top of gage Daz. 31 to Jan. 2; discharge estlmated from elevutmn of hixhﬂmter mark,
and roughly determined gage heights.

Monthly dwcharge of Reservatwn drain at Alfalfe, Wash., for the year ending Sept. 30, 1918,

Discharge in second-feet.
R . Run-off in
Month. [ acre-feet, ,
Mean.
246 15,100
268 15,

344 . 21, 200
450 . 25,700
M| | ivwe
247 - 14,700
16, 100
313 18, 600
8 17,199
312 19, 200
319 . 19, 000
207 15,008
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TOPPENISH CREEK NEAR FORT SIMCOE, WASH,

LocarioN.—In sec. 26, T. 10 N., R. 16 E., at Olney ranch, 1} miles below highway
bridge, 3% miles southeast af Fort Simcoe, and about 5 m1les southwest ot‘ White
Swan, Yakima County: "

DRAINAGE AREA.—]24 square miles (measured on Plate I, Water Supply Paper 369.

~ RECORDS AVAILABLE,—February 27, 1909, to September 30, 1918.

Gace.—Stevens continuous water-stage recorder on left bank half a mile east of ranch
house, installed August 19, 1915; inspected by M. W. Schulér and Ivan Hart-
zell. Previous gages as follows: February 27,1909, to July 22, 1913, chain gage

- on left bank a quarter of a mile above site of present gage; July 283, 1913, to August
18, 1915, vertical staff attached to cottonwood tree on right bank 150 foet above
sits of present gage.

DiscHARGE MEASUREMENTS.—Msde from cable or by wadmg

CHANNEL AND cONTROL.—Bed composed of gravel and small boulders, shghtly shifting.
Concrete control- 18 feet below gage; permsnent. Banks gubject. to overflow at
_, extremely high water. Stage of zero flow, accordmg to mea.surements made Au-
gust 14, 1918, gage height 1.78 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year 5 05 feet at 11
- p. m. Deeembet 18 (discharge, 1,000 second-feet); minimum stage recordéd 2. 18
- feet at 9.30 8. m. September 8 (discharge, 9 second-feet). .

1909-1918: Maximum stage récorded, 5.46 feet at noon Ma.y 4, 1916 (chscharae,
1,650 second-fest); minimum stage recorded, 0.95 foot January 17, 1915 (discharge,
3.5 second-feet).

Ice.—Stage-discharge relation not affected by ice during current year.

Diverstons.—Nicol and Abe Lincoln ditches diverted from 3 to 6 second-feet abhove

" station thrmghout year. Diversion of spring run-off into-reservoir on Suncoe
Creek for dse in irrigating Indian lands is proposed.

REecuLATION.—None.

Accch —Stage-discharge relation permanent. Rating' durve well definéd. Op-
eration of water-stage recorder satisfactory except as indicated in footnote to table
of daily discharge. Daily discharge ascertained by applying to rating table the
mean daily gage height determined by inspection of recorder graph; for a few
days in December when range in stage was considerable, mean gage heights for
shorter intervals were used. Records excellent except during February, for which
they are fair ™ "

Dw:harge measurements’ ef T&ppm'lsﬁ Creck near Fort Simcoe, Wash., during the year

ending Sept. 30, 1918.

S 'n - Gage | Dis- - Gage ‘| .Dis-
Date. Made by height. | charge. || Date: Made by— height. | charge.
e - Feet. | Sec.ft. Foet, | Seeft.
ep: 12 [ T.B. Newell........... 2.45| 2.3 || Aug. 14| T. G. Bedford.......... 2.% .3

D20 .. do..t.... ol 305 138 5 i
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Daily discharge, in second-feet, of Toppenish Creek near Fort Simeoe, Wash., for the year
ending Sept. 30, 1918. :

PP POQgTmT PPui,m

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
29 289 256 54 2 13.5 1.0
28 226 78 232 521 20 4.5 1.5
27 181 90 203 121 8| 10.0] 140 1.5
28 184 ) 100 47| 18.0( 13.5 1.5
26 163 74 181 46| 18.5| 13.8 1.6
26 143 10 178 43| 185 13.5 1L§
24 149 98 169 411 17.8( 13.0 1.6
23 152 210 87 163 125 . g 17.8 | 13.0 1.5
23 141 85 169 ‘1 1.8 185 - 12,8
23 122 64 | 190 35| 17.1] 18.5| 12.5
23 114 64 197 118 33| 1577 13.0 12.5
25 112 84 200 130 32| 1571 125 12.8
281 104 140 82 180 127 31| 150} 125 13.5
40 102 58 172 132 31| 150 12.5 17.8
40 9 58 183 160 30| 145} 18.0 16.4
51 96 } 118 87 152 152 29t 185 13.0 145
90 92 76 14 141 28| 1871 13.5 18.

418 104 112 124 132 127 27| 14.0| 13.5 13,
703 104 104 132 127 119 28| 140 13.5 18,
354 94 132 132 99 2| 140]| 140 13.
194 92 135 141 102 25| 1401 14.5 12.
260 90 181 94 241 157 140 12,
253 90 250 87 25| 1851 13,0 13.
184 94 95 253 81 25 12.5 13.
148 102 267 150 kil 23| 17.8| 12,0 13.
127 102 270 74 21| 1717 1L5 13.
192 94 250 J21) 1574} 1L0 13.
372 90 226 124 87 21| 150 1L5 12.
446 87 213 118 64 21| 145 1.5 12,
372 83 |. 229 58 207 13,51 1L5 12.
307 80 260 |....... 85 ecenn.. 13.0 | 1.0 |.......

Nore.—Braced figures show mean discharge for periods indicated; estimated frori recorded range of stage
weather records, and comparison with Satus and Simcoe creeks. fDi&charge interpolated; Nov. 4-9, June

30 to July 4.
Monthly discharge of Toppenish Creek near Fort Simcoe, Wash., for the year ending Sept.
30, 1918.
Discharge in second-feet.
‘Runi-off in
Month. . acre-feet.
Maximum, | Minimum.| Mean.
14.7 904
21 1,250
157 9,850 .
122 7,500
125 6,
132 8,120
164 9,760
1 8,7
32.1 1,9
16.8 i
2.0 748
12.8 763
76,5 55,300
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SIMUOE OREEXK BELOW SPRING CREEK, NKEAR FORT SIMCOE, WASE.

Location.—In see. 34, T. 11 N., R. 16 E., at site of proposed reservoir, 4 miles north-
east of Fort Simcoe, Yakima County. B
DRAINAGE AREA.~—TT square miles (measured on Plate 1, Water-Supply Paper 369).
RECORDS AVAILABLE.—November 20, 1915, to September 30, 1918, For station just
above Spring Creek, February 28, 1909, to November 20, 1915.

Gaee.—Stevens continuous water-stage recorder, on left bank just below Spring
Creek; inspected by M. W. Schuler and Ivan Hartzell. E

DiscHARGE MEASUREMENTS,—Made from footbridge at gage or by wading.

" CHANNEL AND CONTROL.—Bed composed of sand and gravel, somewhat shifting.
Concrete control 16 fost below gage; permanent. Bankp not subject to overflow.

EXTREMES OF, DISCHARGE.—Maximum stage during year flom whter-stage recorder,
2.85 feet 4t 2 a. ‘m. Décember'30 (discharge, 296 second-feet); minimum stage
recorded, 0.16 foot September 28-30 (discharge, 0.2 second-foot).

1916-1918: Maximum stage recorded, 6.14 feet at 5 p. m. February 10, 1916

(discharge, 731 second-feet); mimimum stage in 1918.

Jor.—Stage-discharge relation not affected by ice.

Drversions.—Considerable water is diverted above the station for irrigation.

REecuraTion.—None. ¢

Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined. -
Operation of water-stage recorder satisfactory except as indicated in footnote to
table of daily dischafge. Daily discharge ascertained by applying to rating
table the mean daily gage height determined from recorder graph by inspection;
for a few days in December when the range in stage was considerable, mean
gage heights for shorter intervals were used. Records good,

Discharge measurements 3/ Simeoe Creek below Spring Creek, near Fort Simcoe, Wash.,
.during the year ending Sept. 30, 1918. ‘

Date. Made by— hgm- eh!:ﬁ:e. Date. Made by— hm~ ch!gge.

Feet. | Beeft, il Feet. | Beeoft,

Dec. 13 | T. R. Newell........... 0,36 3.2 | Aag. 14 | T. G. Bedford.......... 0.27 L3
Mar. 20 |..... L Y .81 34.0
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Daily discharge, in seeond-fees, of Simeoe Creek below Spring Creek, pqos Fort. Szmcoe,

Wash or the year mdmg Sept 30 1918

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Ang. | Sept.
03| 03| 28| 232 20] 33| ‘701 2. | 13.4| 4e] Lop .03
.3 .3| 28| 199! 30| 33| 70| 27 | 13.4| 44| Le| .3
30 3l 25 33| 31t .e6[ 20 | 18| 40| LeF .3
30 3] 25l wo| 34] 32| 634 30 |.123| 37| LT !
3] .3 25 ©| 33| 62|29 06| 37| L7 3
.2l .3 28 w02l 32| sel'2s | ‘a7l 37| L7 3
Sl Bl el B )R] E | wel 3E| 13| 3
2| 4 34 771 30] 46! 24 | Yo2] a4l Tsf 3
.2 4 3.4 70| . 29] 4bf. 24 10i8i-341 L3} .3
.2 4| 3.4 63 31 46| 24 '10.5°] V3.4| 1.3 .8
21 6| 34 60| 83| 50| 20 | 106/ a4l L1 .3
2| s sal|l 74l s8] 31| 52) 28 9.6 25| 11 .3
2 B| 44 52| 29| 0| 28 90| 28} .9+ .4
2 .5l 5 ) 20| 47|32 | 90| 31 .8 .3
.20 5| s 46 gg 4| 33 81| 31| .8l - .3
2l 5| 81|l o] 4 43| 33 7.2 34| .§ .3
.2 54T 45 31| -4r|-32.| 68} 34| .8 o8
2l .52 42! 33! 37! 3 .| 64| 2.8 .8 g
2 5|62 al 3r| 3| 3¢ 22 60| a&1| .9 :
3.5 | el om0l .| s om 5.6 28] .0 3
3| .52 20| 36| 424 387 25 | se| 28| ..87 .2
3| 519 38|, 38| 49 40/ 23 52| 28[. .8] .2
RN IET @ 38| 5t 4t} 2 ] 5% S.if. & L2
3] .5 8 41| 33| 59 ..41] 20 a2{. 28| .4 2
.31 .6| 66 40| 37| 62| )20 4.8 28} Bl .2
2l lefon 0| 36| e5f 38| 19 48| 250 .4 .2
30 11220 40f 34| 63| 34| 18 48| 25{ " 15 2
.3 1.3“ 283 .82} 33| 45| 48| 22| .4 2
3| 2.9 28 63| 31| 44| 48| 22| ¢ 2
-3 T 251 Y T 13.4 |oeeen.. 2.2 .3 |oeus-.

NoTe.—Braced figures show mean disahar
nish Creek. Discharge interpolated May 3.§

e ;or p%rﬁiods indicated, estimated by comparison with Toppe-
une

Monthly dwchm'ge of Stmcoe Creek below Spring Creek mar Fort Stmios, Wash. for the
year ending Sept. 30, 1918

Discharge in second-fest. Fo
un-off in
Month. acre-feot.
Maximum. | Minimum. | Mean.
0.3 0.2 0.25 15. 4
2.2 .3 .58 34.5
286 2.8 01 4,860 -
232 25 80,7 4,980
102 29 48.8 2,710
06 29 40.2 2,470 -
70 3t 46.5 2,770
33 13. 4 2.1 1,540
13.4 4.8 8.19 487
4.4 2.2 3.16 184 -
1.9 .3 .04 64.0
.4 2 .27 16.1
286 .2| 218 20,100
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" 'SATUS CREEK BELOW DRY CREEK, NEAR i*forré:uﬁu' WASH,

LocartoN.—Insec. 24, T. 9 N.,, R. 19 E.,at dam site 1 mﬂa below mouth of Dry Creek
and 9 miles southwest of Toppemsh, Yakima County.

DRAINAGE AREA.—427 square miles (measured on topographic maps and map of

" Yakima Indian Reservation).

Recorps Avumnl-'s —June 22, 1913, to September 30,,1918.

Gace.—Btevens continuous water-stage recorder on left bank, inspected by W. H.
Walker.

DiIsCHABGE MEASUREMENTS,—Made from cable or by wading.

CHANNEL AND CONTROL.—Bed composed of small boulders and gravel; shlftmg No-
well-defined control. - Stagé of zero flow determined by levels, 0.44+4-0.05 foot on
August 12; 1918,

EXTREMES  OF DISCHARGE.—Maximum stage recorded during year, 5.44 feet at 5 2. m,,
December 19 (discharge, 1,330 second-feet); minimum stage recorded, 1 23 feet.
at7 p. m. July 31 (discharge, 11 second-feet).

1913-1918: Maximum stage recorded, 9.15 feet December 22,1915 ({mm high-
water marks in well; discharge, 3,870 second-feet); minimum' stage recorded,
0.28 foot at 10 p. m. August 28 and 4 a. m. August 30,1915 (discharge, 6.8 sécond=
feet).

Ice. —Stage—dmcharge relation not dffected by ice during current year.

DiveRsioNs.—Entire flow of Satus Oreek above Lazy: Creek i8 diverted for n-nganon
during Juty and August; récords for low-water summer months show run-off of
Lazy and:Dry ctecks and s‘bep&gmremm from upper Sstm Creek.

Rueuration.—Nome.

AccUnACY —#jtage-discharge relation changed December 1B gnd again March 23 m
April 8. -Rating curves well defined. Operation of water-stage recorder unaat-
isfactory through several long periods as indicated in footnote to table of daily
discharge. Ddily discharge ascertained by applying to rating table the mean
.daily gage height determined by inspection of recarder graph; shifting.controk
method used March 23 to April 8. Records good except for January and Febﬁwty .

. January, fair; February,,poor

Discharge measurements of Satm Creek below Dry Creck, near Toppenish, Wask., durmgr
the year ending Sept. 30, 1918. .

Date. | Madeby—, . Lol b || Dite | Medeby— |26 | PR
| Feut. | Sec.st. Feet. q‘f&-
Pec. 14 | T. R.Newell........... 1.55 2;),.5 Apr. 17 ewell. ..o eeeun., 2.3 aﬁe
M. 21 |- do.viee il 30s| 365 A%g‘ 12| T a Bed!?gﬂ ..... oo I si u.f,
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« Daily discharge. in second-feet, of Satus Creek below Dry Creek, n2ar Toppenish, Wash for
the year ending Sept. 30 1918

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. l May. | Juze. | July, f Apg. | Bept.
13 21 a2 18 141 268 133 71 20 12
13 21 H 162 248 133 68 20 13
13 22 29 19) 232 137 65 12
14 23 28 645 181 218 144 62 29 12
14 24 28 1 208 133 58 19 13 1
14 22 28 148 195 124 56 19 3
13 22 28 539 144 185 120 54 18 Ly
14 23 28 444 360 141 1 118 b4, 18, 14
14 22 28 385 137 1 160 50 14 14
14 22 27 mn 133 190 155 46 18 14 13
14 23 28 288 135 188 155 45 18 14 13
14 25 b14 139 18t 162 18 14 13
14 27 26 255 135 176 153 42 16 13
14 28 31 128 171 146 39 16 21
14 26 41 137 164 150 39 16 22
14 26 42 171 157 139 38 17 16
18 26 76 213 153 133 36 18 15
16 25 289 180 . 371 141 126 -34 14 - 14
17 25| 1,130 400 135 120 32 14 |. 14
18 25 614 356 116 31 ‘T4 14
17 25 385 175 359 133 110 28 14 14 14
16 25 417 | © 136 108 283 15 14
17 28 575 150 405 141 104 29 16 b:
17 26 422 141 101 281" 18 1
18 26 139 97 26 16 16
18 25 390 137" @5 25 13 16
18 25 148 135 90 23 14 18
18 25 870 130 141 332 135 81 22 14 15
2 28 reveseel 3051 133 78 g ) 15
29 01 [ | R ISP 296 133 76 12 15
20 |..eenes . 288 fooooenf Tl o 2 reenne
Nore.—Brased figares show mean discharge for period indicated; estimated as follows: Deo 22t9 Jan. 8,

fron partial gage-height record; Jan. 12-31, from hydro aphic comparison with Toppenish Creek, Feb
%—Zﬁ,émm hvdmgra.phl(scomparisou with 8{meoe Creelk; pr -13, 1518, ‘Aug. 4T, 9«11 aniAng 13 to Sept.
, estimated. .

Monthly discharge of Satus Creek below Dry Creek, near Toppenish, Wash., for the year
ending Sept. 30, 1918.

-

Discharge in second-fest.
Run-off i
Month. ) . . acro-feet.;
Maximom, | Minimum, | Mean. o
October. 187 | 985
Novemher. . S8y - 1,480
December. .. ; 20,800
January... 315 19, 400
Februal 14, 600
March. 252 15, 500
April 160 10, 100
May 122 Ty
June 40.5 2,410
July 16.6 1,
August.... 13.7
Beplember. . ....oouviiriiiiaiinan. vereseaennasneaenenn 14.9 887
132 95, 500
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